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DERIVATIVES OF QUINOXALINE 1.«.OX,DE PROCEDURE FOR THEiR 
PREPARATION AND THEIR EMPLOYMENT 

This — * referred to new deriv*ives of 1 ^W— *** <° 
tor their synthesis and .heir employment for the preparation of cytotox,c agents w*h 
5 ,etectly.actr^inhypoxicc^.sonwchinvHm-a.1nv«o». 

LITo^TZT^ more stowty than the own tumour or became 

L,en, way. the tumour vasculature. The ex.tenc. o, hypoxto ceiis ,n so,. ~ 
2 been emonsUated in animal tumour, and in human tumour xenograft* 
Ipfented in immune de.Cn, mloe. and there are atso dato 
hypoLis C M presence in human turner (Vaupel. P. « a,.. Can-Ufca. 

9 539-549 1955). hypoxic ce«s can be ateo resistant to guMomerapy due to M non 
pmZ. sJe. and to be tocated beyond th. diffostoo — - £ 
compound, Howe«r. mere is a group of an,— agems. calted 
20 Z« which have been designed w*h me idea o, uang ft. hypox* colons of 

e* are norma* we. oxygenated (Adams. G.E. e» a,.. aprP - flfl "J* 

7 7, 824^29 1976) The bioreduetive agems are compounds that are 

25 ZTt Cavl a, tow oxygen concenttrton, Among mis group of compounds. 



1 12 4-benzotriaz,ae 1,4dioxides stand out. that, in addition to be mo™ 
T T^Z, a, anticancer agents (Brown. J.M. I Ummo, M.J., 
** ^ r^^Tl). An sonant compound of .his type is SR 4233 
funnel Res- 50.7745-7749. Hacrri h e d and recovered with other 

(^apazamin... cunendy in ciinic phase. whK* » 8908647 . ,„ the 

«— in «. — USA , 17,287 as we. - - 910402 8 various 

req ues* of the Patent WO 8802366 and of the Paten. WO 

1«> * - cylotox* agen, wh*h * 
Tirapazamme <^ 1 « ^ demonstrated «o he mc<e setecdve ",n 

activated by reduction and that, to date, has ,„ 
^o" (HCR* 75 in V79 cells). However, it shows a tow potency and 

water - - i„h nnt heen evaluated as cytotoxic 

selective agents in hypox*. In Chak. R. and V ^ ^ 

, Dev.. C.D. e« a... OwJ*. » a l descdbed. In 
heterocyclic amines, more specifically of gum 

some 

Nunoshtoa. T. and NshioKa. H, IMUte. ^ Sa)|jlone( , a 

quin oxal,e t.^es w»h genotex* ac*rty « (1981) 

^h— . a» descried. In Usui, and have 
>0 ouinoxaune 1.4^des that contarn m tf*r ««~ afl»P 

» is described the prepared of ******** > " , „ desoib ed me 

pr eparabon of ^ 7W ^^ ln ^ Gennan Pate „, request 2232468 the 
2S intend in ^^^.xad^^uinorr^ M 
preparation of 4-cyano- ' m ^^ene a. 90- C 

3-amino-2-quinoxalinecarbon*nte 1,4H*oxrde and ro g 

is described. In the German Patent 2255946 
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ueaunen, w*h primary and secondary am,nes. « df*«.bed. these pro 
SitSSSS-- - and .a, as anting ^ 

dioxide. 

compound, are 100 tones mora pedant 4 tones mora 
soluWa in water and vrith beder therapeutic in vivo index than SR 4233. 
The most of the compounds are of new synthesis. 
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Formula I 
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^ R , ,'cyano o, 0 ( 1-4,a*yl. ^^^X - 
^xycerhonyl. ^ C^n^^^n^ ^ 

- - — =r :r ^ r x s*-* », 

benzoyl optionally mono- or di- sudsthuk 
phenyl options* mono- or * substituted with NO, 

Wherein R, is H; amino opdonatty mono- or * J*bs«u< 
^loxycarbonyl; C,2-5)a^noy^no op«ona»y subbed - - 

— T P "i: 2 ZZZZZ Hi ^ « - and A2 
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5 atom in lieu of a carbon atom; C(2-6)alkar«,yla,nino; C(2-6)alkanotf hydroxy: 
mercapto; C(1«; arytoxy; C,1«»; <■*.- 
4)alKylsulfony.; Cd^alkyloxycamonyl; hatogen; C(1-6)alkyl; a S roup of formute -NH- 
CO-Het wherein Het is a 5 or 6 membered heterocydic ring containing one atom of O 
or S- Cd^laulfonylamino; Cd^alkybuKinylamino; Cd^amino op«ona«y 
subsbbrted on carbon with OH. SH or halogen; arylamino; a group of fbrmute - 
N( A1,(A2) wherein A1 and A2 are C(1 ^alkyl. or A1 and A2 together complete a 5 or 

6 membered hefcrocv* ring optional comaMg a N. 0 or S atom in feu of a carbon 

a,0m ' ,n ttiis report .he lerni "aryT such and as here is indfcated includes aromatic 
rings of 5 or 6 members. w«h or without heleroaloms as N. S or O. and may can have 
or no. 1. 2. or 3 substtuenfc aa hafcgen; nifro; suKo; alley. (1-6 Cfc alKoxy (1* C); 
carboxy; alkoxycarbonyl; cyano; carbamoyl; fbrmyl. 

r. and R, independency represent H; halogen; C(2-5)a.kanoy.; CF 3 ; Cd- 
4>a*yl; Cd^oxy; Cd Wiio; WW 0(1 Wultonyl; C(2- 
S alKanoyLno; cyan,; cycfchex, opbonal* subabbrfed w*h 1-2 su*«uen* 
sLed from NO, and 0,1 W phenyl opbona«y subsbhrfed wKh 1-2 subattuen* 
selected from NO, and Cd-»)a»tyl; *. represent H or NO,. 
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CM 



TlX 



30 



Xcan beN.OorS.YcanbeN.O,SorC. 
R lt R 2 and R 3 are alkylic chains (1-4 C). 

Rs and R 7 independent represent H; halogen; C ( 2-5)a.kanoy, CF, C 
4,a.Ky,, C(M)a.Koxy; ^ ******* C(1^«su«ony.; 0(2- 



5)alkanoylamino; cyano; cyclohexyl optionally substituted with 1-2 substituents 
selected from NO, and C(1-4)alkyl; phenyl optionally substituted with 1-2 substituents 
selected from rk> 2 and C(1 -4)alkyl; R. represents H or N0 2 . 



Fdrmula III 




R 7 and R, independently represent H; halogen; C(2-5)alkanoyl; CF 3 ; C<1- 

4) alkyl; C(1-4)alkoxy; C(1^)alkylthlo; C(1-4)aikylsulf.nyl; C(M)alkylsulfonyl; C(2- 

5) alkanoylamino; cyano; cyclohexyl optionally substituted with 1-2 substituents 
selected from N0 2 and C(M)alkyl; phenyl optionally substituted with 1-2 substituents 
selected from N0 2 and C(1-4)alkyl. 

Some particular quinoxalines of the invention are represented in the Figure I in 

which: 

R 2 is cyano, C(1-4)alkylthio. C(2-5)alkanoyl or a group of formula -C(X) =Y-Z 
wherein X is H or C(1-4)alkyl. Y is CH or N and. Z is benzoyl optionally mono- or di- 
substituted with halogen. C(2-5)alkanoyl or phenylamino optionally mono- or d.- 

substituted with N0 2 . 

is acylamino such as acetamido. 2-chloroacetamkJo or C(1-4)alkyK 
R 6 and R 7 independently represent H; halogen; C(2-5)alkanoyl; CFy. C(1- 

4) alky.- C(1-4)alkoxy; C(1-4)a«kyUhio; C(M)alky.su.f»ny.; C(1-4)alkylsulfony«; C(2- 

5) alkanoy.amino; cyano; cyclohexyl optionally substituted with 1-2 substituents 
selected from N0 2 and C(1^)alkyl; phenyl optionaHy substrtuted with 1-2 substituents 
selected from N0 2 and C(1-4)alkyl; R 6 represents H or N0 2 . 



S^e ^ .inches - *» M «< * * *— ' 



in which: 
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atom. haloaen; C(2-5)alkanoyl; CF 3 ; C(1- 

5)alkanoylamino; cyano. cydonexyi op i ^^^^ ^ 8ubsBu en» 
sLced from NO, and C(1 W P^ "* 
setected from NO, and C(1 W "a rap-aaanta H or NO, 

Spec** P^ed <,u— o, to. invent are rapraaanfcd in *a 
following structural formula: 



20 




C(1 « op*>na,V replaced - m . tm +~ 
!5 aWami no. « or C (M» «-* in Uau 0, a carton atom: the 

heterocyclic ring optionally contain^ a N, O or o 

LJ^*«*^^;nS^S-* cF < c(1 - 
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M trom NO, and CO-W phenyl o« subsflutod wi* 1-2 subs«uen* 
seteeted ton, NO, and CCMMft in P°s«tons 5 and 8 may be H or NO,. 

AH me compound, may be in the torn of some of the I*""*" 
accept saKs. and they are prepared in a convent method, su* as by reason 
71 free base in an adecuate sc^nt for exampto diem* ether, acetone <* 
lanct, * a so^ — , an eo^n 
sdvent, for example diethyl ether, acetone or methanol. TT» Ml P«»P 
^ „ , recovered by evaporate * the sCvent 
Mte M tor exampfe, hydro**,*, hydro*™* su«ate. oxafcto. 
■nesyiale. Aho. sodKm potaslum. catoHim sate or from organ* sate such as caflfcne. 

T ^ne of «» ^ may be * — of « 

are intended to be used in combination rib other treatments more tax* for we« 

mechanism of action. ^ a ^,ed for ils oral administration, such as 

The composition may be in a form adapted ror «s or 
«. or capsu.es. or. speciaiiy. for pa.ntora, x^on. as a so.u*n. suspense or 
sterile emulsion. 

5 

MODES OF CARRYING OUT THE INVENTION 

Genera, method for the preparation of 3-amino-2^uinoxaline carPonrtnle 1* 
«jZle, The compounds are prepared startin 9 with the h—anes of 



formula: 



« 




H 

N 

o 

/ 

N 
I 



«arpd starting from the corresponding 

anilines by acy^n in — -** «* °* 

colMpcmng amides b» us,ng n,mc a ^ ^ , reated ^ 

acaUn^as - — ^ ^tlcuen, - - * 

^a^.Oispiac.n.n,.,^^ ^ , ^ genera , 

pamwa y » syntnas* nas been ^ London and Hew Yo* 



"XT 
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the oiesence of an appropiate 
Be „u. reason by using J J w 7 3*0*0-2- 

condens^ base, secb as <£J p. ^ 4«~ (1^ 
^noxaBnacanoonWa 1 A*— 0* * „ „«, symmeW c v* 

Lama 2. (Exampfcs 1-8,. Tbe N^-- - 9 7 posWore o, ft. ~« 
re speC ,o its own 5 and 6 posfcons < ^ 

qui „oxa«ne Theref< " e ' 8 ^ 



may resutt ,n gene.,. Befcu. ~*» main* a«otds ttte 7 ««r (C^. 
O W H and Cookson, R.F.. CfflHnrt iwrinw. John Mey and Sons Eds.. 35. 36- 
37 (1979)) (Mason. J.C. and Tennant G.. 1 . Ch n m 50T Cham Commun .. 586 
(1971)). If desired, this mixture can be separated using conventional means. 
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Nitration of 3-amino-7-rr^^ 14 di0Xlde * ^ 

temperature for 10 h affords the 8-nitro derivative. Scheme 3. (Example 9). 

Scheme 3 
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Reacdon of S-amino^uinoxalinecarboniWe 1, dioxides wtth anhydrides in 
an appreciate dry non proflc solvent yield the conesponding amides in position 3. 
Scheme 4. (Examples 10 and 1 1). 




,„ additon reaction with suKonyl chloride in an appropiate dry solvent such as 
dioxane. afford the corresponding alkylsulfonytornines and arylsulfonylamrnes ,n 
position 3. Scheme 5. (Example 12). 

Srheme 5 



II 
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Diazonium salt formation starting with 6 and/or 7 substituted 3-aminc-2- 
quinoxalinecamonrtrile dioxides and tert-butyinitnte at 60-100 and replacement 
by hydrogen in the presence of an hydrogen donor solvent, such as N.N-DMF, y.e.d 2- 
quinoxalinecarbonitrile 1, dioxide derivatives. Schemes. (Examples 13-19). 

Scheme.fi 




19- 



Rep „cemen, o. ft. diazonium sat by ha.ogen in me p«senc» * X*M» - 
appropiate solvent sue, as accuse, anord fte correspond . «~7 
Xled XN~ 3-bromo and ^o^uinoxalinecarton^ l.^oxrdes. 

Scheme 7. (Examples 20-25). 
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firhame 7 
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Re p,_ « - -en > p-. . - £ J— J 

3-(N.N-dialkylamino)alkylam.no. 3-alkylam,no 
20 qu inoxa.inecar«»n«r«e 1.4-dioxides. Scheme 8. (Examp.es 26-39). 




0 



Reacon o» tha *c«oro compounds w«h a diamine afford, a ,uinoxa,na 
dimer. Scheme 9. (Example 40). 



ffrheme 9 
10 



-XXX -JOT, 
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Treatment of 6 and/or 7 suited 3-1-2^^ 
dioxide with 2-ch.oroethy.isocyanate in the presence of an approp,ate d* solvent 
dioxide witn z-cn o substituted 4-cyano-2-oxo- 

such as dioxane or toluene, at 90-150 -C g.ve 7 and/or su 

e^wiHo /<;pna F and Ley, K. AngftW, Vrnem. 
1 2,4-oxadia20lot2,3-alquinoxal.ne 5-ox.de (Seng. r. 

iQlfimaLBIiL .Vol. 11, No 11 (1972)). Scheme 10. (Examples 41 and 42). 
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Reaeaon of 5 and/or 6 abated benzofuroxane, w*h 

ln am^a *W- • — ' — - 
1,4-dioxide. Scheme 11. (Example 43). 

^hftmelt 
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Beirut ceacuoo baleen ben— ee - - J- "^J^Z 

pre « .bus. be— » mm ^rrZmTZTL**-™ 
giving 2-n^lhvlguinoxaane 1^4* * good ^ (Monge, A. a... MUX**- 
20 248 (1975)). Scheme 12. (Example 44). 



^ftl yane 12 




With acetylacetone provides 2-aeel»l-34nethylquinoxaline 1. ^dioxide 
(issidorides et al.. ' Qffl ClBflL «: 4087 (1966)). Scheme 13. (Examples 45-48). 

Scheme 13 




With pyruvaldehyde dimethylacetal gives 2^1lmethoxymethylqu.noxaline 1.4- 
dioxide (Johnston, Pfizer. Inc., Ger. Offen. 1927-337. CA 72, 11753 c). Scheme 14. 
(Examples 49 and 50). 

Scheme 14 




Reaction with butanone gives 2.3-dimethy«quinoxa.ine i.44k*kto (Landkist, J 
j C r h»m Soc.. 2822 (1953)). Scheme 15. (Example 51). 

Scheme is 




, vtelds 2-benzoyl-3-methylquinoxaline 1 ,4-dtoxide 
(Haddadin et al., IfilEabfidO^ 32. 719 WW 




.„„ views a-ethoxycarbonyl-S^ethylquinoxaline 1. 



n 



With ethyl benzoylpyruvate affords 2-benzoylquinoxaline 1, dioxide. Scheme 
18. (Example 54). 

Sctema-lfl 
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Bramination in acetic media of 2™tJvytquinoxaline 1*Md. efforts fhe 
bromontethy. analogue (Bin.. Khin CMtotftoto. 72: 263 0967)). which react, 
with methytearbazate by nucfeophffic diaplaeen-nt of the btomine. Scheme 19. 
(Example 44). 

Scheme 13 




I? 

r 1 dioxide is obtained by hydrolysis of the acetal 2- 
2-Formytquinoxal.ne 0 0 (Examples 49 and SO). 

^oxym^uinoxaBne Scnern* 20. (Example 




~ the corresponding iluro affords 2- 
WW9 ,eacUon between «te ~ 21 . (Examp ,es 40 and 

n0 (3-a^aryW-oxo.^ropeny.Wuinoxa.ine I**—- 



50). 




Condensation of 2-acetyl-3-methylquinoxaline 1, dioxide with hydrazines and 
hydrazides gives the imino derivatives. Scheme 22. (Examples 45-48). 

Scheme 22 
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Selective oxidation of 2,3^1imethylquinoxaline 1 ,4-dioxide with selenium dioxide 
provides 2-formyl-3-methylquinoxaline 1.4-dioxide. Scheme 23. (Example 51). 

Scheme 23 
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This reacts with yluros by Wrttig condensation giving Unsaturated ketones. 
Scheme 24. (Example 51). 

Scheme. 24 
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Reaction between benzofuroxanes and alkytfarylthioacetones yields 2-methyV 
3-alkyl/arylthioquinoxa.ine 1.4-dioxides (Abushanab. E.. J On . Chem. 38: 3105-3107 

(1973)). Scheme 25. (Examples 55. 58 and 59). 

Scheme 25 
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SetecUve oxidation of '**°»~ ^ 

cMoropertenzoic ac« (MCPBA) gives •» conesponding ^ 
qu Ja.ineW.CPBA, and suKoov. (1:3 o.u.noxa..ne/MCPBA> denvatovea. Scheme 26. 
(Examples 56. 57, 60 and 61). 



Scheme 26 
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MCPBA 
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N^CH, O/D 
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MCPBA 
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(1/3) N ^CM S 
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Nucleophilic replacement of the sulfonyl group by chlorine in concentrated HCI 
the corresponding 2*hioroquinoxaline M^lioxide. Scheme 27. (Example 62). 



Scheme 27 
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MCPBA 



SO-R 



N^^CH, 0/1) 
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MCPBA 
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^SO,-R 




(1/3) N ^"CMj 
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O 



0 o 

1 I 
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N- /CI 




CH, "r ^CHj 

I 



re 



ominps affords the 2-amino derivative. 
Replacement of the sulfonyl group by amines affords 

Scheme 28. (Example 63). 
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« 7^ iC hloro-2-methyl-3-methylthioquinoxallne 1 .4-dioxide 
Sc heme 29 
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CH, | 
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Treatment of quinoxaline 1. dioxide with potassium ferricyanide and 
5 potassium cyanide in ethanol-water produces 2,3-dicyanoquinoxaline 1. dioxide 
(Kobayashi. Y et al.. JJfeOllL. 37: 3588-3591 (1972)). Scheme 30. (Example 
65). 

Scheme 30 
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KCN 
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CH 



7^hloro^yano.2-oxo.1.2.4-oxadiazotol2.3^quinoxaHne 5-oxide- reacts with 
ethanol giving 3^thoxycarbony1amino-7<hloro.2^uirK>xalir^onitrile 1 dioxide. 
Scheme 31. (Example 66). 

Scheme 31 



o 

1 CH 



^|T^ ^£ ' * l^^ M ^NH-C0O-CM,-CH > 

20 1^4. • i 



25 



an 

Reaction of 4<yano-2-oxo-1 > 2 f 4-oxadiazolo(2 f 3-alquinoxaline 5-oxides with 
ammonia and primary amines yields the cyclocondensation to benzopteridine 5,10- 
dioxide (Seng, F. and Ley, K M Anoew. Chem. interna! Fdit 11: 1009-1011 (1972)). 
Scheme 32, (Examples 66 and 67). 

Scheme 32 



0 0 NH 




The invention is described with reference to the 
drawings of which: 

Fig 1A and IB are graphs of percentage 
surviving cells after treatment with an 
increasing dose of an active ingredient and 

Fig 2 is a graph of clonogenic cells per g 
tumour after treatment with an active ingredient, 
with or without radiation. 



EXAMPLES 

The following examples further illustrate the compounds of the invention and 
methods for synthesizing and using them, and are not intended to limit the invention in 
any manner. 

5 Experimental: Melting points were deteimined using a Mettler FP82+FP80 

apparatus and are uncorrected. Elemental analyses were obtained from vacuum-dried 
samples (over phosphorous pentoxide at 3-4 mm Hg. 24 hours at about 60-80 -C). 
infrared spectra were recorded on a Peridn-Smer 1600 series FTIR apparatus, usmg 
potassium bromide labia, for solid products and sodium chloride plates for liquid 
10 produc* the wave, number, are expressed in cm'. The 'H-NMR spectre were 
obtained on a Brucker AC200E (200 MHz) instrument with tetramethylsilane as the 
internal reference, at a concentration of about 0.1 g/mL and with dimethytsulfoxid^d,, 
chlorofomt-d. trifluoracetic acid (TFA) and DjO as the solvents: the chemical shifts are 
rapped in ppm of tetramefoylsilane in 8 units. The mass spectra were recorded ona 
1 5 Hewlett-Packard 5988-A instrument at 70 eV. 

Thin layer chromatography (TLC) was carried out on silica gel (HF. 254-266, 
Merck or DSF-s, Cammaga) with the indicated solvents and the plates were scanned 
under ullraviolet light at 254 and 366 nm. Column chromatography was earned out 
with silica gel 60 Merck (70-230 mesh ASTM) and indicated solvents. 
20 Analyses indicated by the symbols of the elements or funcuons were w«hin ±0.4% of 
theoretical values. In the cases where the deviation is higher, the composition of the 

element deviated is indicated. 

S-Chloro-Wluoro-2-nitroaniline, 4-trifluorornetboxyaniline. 44rilluoromethyl-2- 

nitroaniUne. benzofuroxane. 5-chlorobenzofuroxane, 5-fluorebenzofuroxane. 5- 
25 methoxybenzoforoxane were purchased from Maybridge. 

34-DichloroaniBne. 4.5-dirnethyW-nitreaniBne. -MnelnyW-niWaniHne. 4.5- 

oifluo-o.2.nitroaniline. 3-chloro-Mnethoxyaniline. 4*minobiphenylo. tert-buty. nrfnte. 

copper (II) chloride, chloroacetic anhydride, acefic anhydride. 2-chloreethy.isocyanate. 

sulfonyt chlorides, acetonilrile. 3-(N,N-dimethylamino)propylamine. 2-<N.N- 
30 diemytominolethylam^. 2-(N,N^imeutyl)e m ylamine, ^rnmoprcpyljmorphokr*. 

N^ethy|.N.N^-(3-aminopropyl)amine. 5-methylisoxazole. acetylacetone. 



10 
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2 4-dinitrophenylh.drazine, uww 

phenylh.draz.ne, 2.4* P e< acetophenone. p- 
toluensulphonylhidrazine, p-methoxy acei h 
nitroacetophenone were purchased from Panreac. 
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DMF (ML) was added drop*** The m«1ure was s ^ 

mixtu ,e of 6 and 7 chloro .somers was pu*» acetate (62 

ami „o.7^oro-2^inoxaBneca rt »n rt n l e 1.4 *■*•«■• NMR (dUnethylsu Koxide- 

« 7.92 ,d. 1 H. H> * M Hz,. .1 ^ H c ^; 8 c 45 66; „, 2 , 1: N ,3, 8 . Found: 
„* (70 eV> KT- 236. ANAL (cate. foe CH.C.N.O,) . ad d 
C.46.82; H.2.11-. N.23.82. The 6-oNoro isomer was e( *J ^ ^ 

(TDA) (10 %). rap 260 1 'H NMR «***~^™?± 
32 s 3 H. NH 2 H s >. 8.33 (d. 1 H. H,. MS (ED nVe ,70 eV) M - 236. 
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EXAMPLE 2 

Preparation of 3^mir»^7^iehloro-2-quinoxalinecarl)oriitrile 1 .dioxide 



A) Preparation of 5,6-dichlorobenzofuroxane 

5 Steps are required for the synthesis of this benzofuroxane: 

1) Preparation of 3,4-dichloroacetanilide 

A mixture of 3,4^ichloroaniline (8.91 g. 55 mmol), acetic anhydride (8 mL) and 
i acetic acid (8 mL) was heated under reflux for 15 min. The mixture was poured into 
ice-water and the resulting precipitate was filtered and dried at 60 *C in vacuo. The 
acetanilide was used without further purification. 

2) Preparation of 4,5-dichloro-2-nitroacetanilide 

8.98 g (44 mmol) of 3 -Wichloroacetanilide was added over a cooled (0 °C) 
20 mixture of 60% nitric acid (20 mL) and concentrated sulfuric acid (20 mL). After stirring 
at 0 «C for 10 min the mixture was allowed to reach the room temperature. The 
solution was poured into crushed ice and the precipitate filtered and dried at 60 «C in 
vacuo. 

3) Preparation of 4,5-dichloro-2-nitroaniline 

25 4 5-Dichloro-2-nHroacetanilide (8.71 g, 35 mmol) was used without further 

purification. It was heated in concentrated sulfuric acid (30 mL) at 100 "C for 15 min. 
The reaction mixture was allowed to cool and poured into crushed ice. The resulting 
solid was filtrated, washed with water and dried in vacuo at 60 It was used without 

further purification. 
30 4) Preparation of 4.5-dichloro-2-nitrophenylazide 



10 



15 



71 

Powdered 4*«*~*«*«-*- < 3M * 17 

TTL mU were stirred at room temperature for 5 * Th. — 

mL) ,l , W 0 " ItlZn^on, n«n» (2 9. 29 mmot, » — <«> * - 
cooled a. 0 C and a «m ^ soKrUoo was treated with 

ad ded. The .nso.ub.e matena. was d«ca ^ g 0.60 

an aqueous so.ut.on of sodium az.de <2. *» ^ . c . CAUT , 0N . Azides 
mo,,. The resulting solid was filtrated and dned n vaouo at 

should not be heated. 

obtained and used without further purification. 

~ m - 1 1 HNMR(dimethy sulfoxide-d6)8. 4 3t8.* n ' " ny ' 
Z 3 s i - - <" 'v. - «a ANAL <ea„ for ^ 

!Uai>«W« Found: C.40.08;H,1.48;N.20.3 9 . 



ex amples 

Preparatior 



„ of 3.amino^(7Hne«,yt-2^inoxalineoarbonltn te 1*M» 
20 f 



CH 3 ' 



25 



A, Preparation of S^benzofuroxane ^ prepared 

A-MethyW-niUophenylaBde and 5-metnylben and 
from commercial 4*n****««*» as descnbed rn EXAM 
were used without further purification. 



30 



10 



15 



20 



B) According to the procedure described in EXAMPLE 1. (52 %). mp 245-247 IR 
(KBr) 3415-3330. 2233, 1332 cm* 1 . 1 H NMR (dirrothyteulfoxideKie) 2.49 (s, 3 H. CH3). 
7 48 (d. 1 H. H 7 6 isomer. J s 8.8 Hz). 7.73 (d, 1 H, H. 7 isomer, J= 8.7 Hz), 7.96 (s. 2 
H NH 2 6 isomer), 8.05 (s, 2 H. H 5 6(7) isomers), 8.1 1 (s, 2 H. NH 2 7 isomer). 8.16 (d. 2 
H, H, 6(7) isomers, > 8.7 Hz). MS (El) m/e (70 eV) M»- 216. ANAL (calc. for 
C 10 H«N 4 O 2 ) C.55.56; H.3.70; N.25.92. Found: C55.52; H.3.73; N.25.90. 



EXAMELE 4 

Preparation of 3-amino^(7)-methoxy-2-quinoxaiinecarbonitrile 1.4-diox.de 

o 

1 

rs» CN 



25 



According to the procedure described in EXAMPLE 1. (40 %). mp 248-249 "C. 
IR (KBr) 3336. 2230. 1337 cm V 'H NMR (dimethylsulfoxide-de) 3.92 (s. 3 H. OCH*). 
7 48 (d. 1 H, H 7 6 isomer. J= 8.8 Hz), 7.73 (d, 1 H. H 6 7 isomer. J- 8.7 Hz). 7.96 (s. 2 
H NH 2 6isomer). 8.05 (s.2H,H 5 6(7) isomers). 8.11 (s. 2 H, NH 2 7 isomer), 8.16 <d, 2 
H, H, 6(7) isomers, J= 8.7 Hz). MS (El) m/e (70 eV) M*- 216. ANAL (calc. for 
CoHg^Oj) C.55.56; H.3.70; N.25.92. Found: C.55.52; H.3.73; N.25.90. 



EXAMPLES 

Preparation of 3-amino-6(7)-fluoro-2^uinoxalinecarbonitrile 1.4-diox.de 



O 

I 

NJ „ CIM 



30 



30 



Acceding to *e procedure descrfced h EXAMPLE ,. MaMy the « 
ohtarned (61 %). -P >300 -C , (KB,, 3340. 2230. 1378 - , . H NMR 

7.81-7.89 <m. 1 H. H* 8.00 (, 1 H. H. 8.05 ^s . 2 
8 29-8.36 (m. 1 H. Hj). MS (El) n* (70 eV) |T- 220. ANAL <ca,c. for WW 
C.49.09; H.2.27; N.25.45. Found: C.48.91; H.2.34; N.25.23. 



EXAMPLES 

^ralTof ^ino^(7 ) .^romethy^ Ui noxa«neca rt ,on«ri l . 



10 ^ isj^ _ CNJ 



•Cc"x 



15 A) Preparation 5-trifluoromethylbenzofuroxane 

1) Preparation of 44riliuo<omethyl-2-nilrophenyla2ida 

Powdered «nftuo ro meU^2-n«roanine (3.50 g. 17 nunoO, concaved HCI 
CO mL, and water ,60 mL, were stined at room tempendure for 5 n*. The ™du» 

1 cooied a, 0 -C and a sclufton of sodium nftdte (2 ,. 29 mmo, , wate, (10 mU 
20 was added. The insoiuh* mateHa. was diseased and the ctear soiuUon was tm*ed 

2 n aoueous sotutfcn of sodium azid. (2.5 g. 38 mmoi> and sodiun, 
rLmcD. The o» was ertracted w«h e*y1 ecetate (4 x 50 mL, and the ^»<^ 
£ JhMCV After remove, of the solvent a, room temperature a Car o. was 

obtained and used without further purification. 
2^ PreDaration of 5-trifluoromethylbenzofuroxane 

and the yeliow soiution was added dropwise over boiiing toiuene. After reftuxrng or 4 h 
remove, o, the soiven, a veifcwlsh so«d was ohtained and used wdhou, fttdher 
puriflcation. 



30 



31 



B, According to the precede desoibed in EXAMPLE t. (55 *). mp 259-260 -C. « 
(KB-) 3399-3282. 2230. 1346 cm'. 'H NMR (dimethylsulfbxide*,) 7.96 (d. 1 H. H r . 6 
isomer. > 8.9 Hz,. 8.24 (d. 1H. H. 7 M > 8.9 Hz). 8.47 „. 4 H NH, 6<T, 
isomer. 8.5M.56 (n, 4 H. H, H. and isomer). MS (E» m/e (70 eV) M = 270. ANAL 
(calc. forCH^N.OJ C.44.45; H.1.85; N.20.74. Found: C.44.29. H.1.78; N.20.65. 



Preparation of S^o^^itraphen^uinoxalinecarboniWe L-Wloxide. 
hemihydrate 




A) Preparation of 5-(4-Nitfophenyt)benzofuroxane 
1) Preparation of 4-phenylaoetanilide 

^minobiphenyto (10 g. 59 mrao« and aoetic anhydride (20 mL) wera surrad 
and heated at 100 -C for 2 h. After cooting at 20 «C the mixture waa poured ,nto 
crushed ice and the white aolid filtrated and used without further purification. 
2, Preparation of 2-nitro-4-(4-nitrophenyl)acetanilide 

4-Phenylacetar*. (8.30 g. 39 mmoO. 60% nitrio acid (20 mL) and 
concenlrated suKuric acid (4 mL, were heated a. 100 -C for 2 h. The ^mixture . w- 
a«owed to stand a, room temperature and was poured into crashed ice. The sohd waa 
filtrated and dried (60 'C in vacuo,. 

2 . nilr o^(4^itrophen»1)ani«ne. 2-ni«o^(4w» t rophenyl)pheny 1 az,de and W4- 
without further purification. 



33- 



3384-3,57. 2231. 1343 cm'. 'H NMR ^ 

MS (El) nVe (70 eV) M*» 323. ANAL ft*, for C^M> H,0) C.54.22. H.3.01. 

N.21.08. Found: C.54.14; H.2.95; N.20.96. 



S 



o 

I 

10 CHjCONH v. ^s. .N. _^CM 



i 

O 



15 A) 4-^*00-2-0^0. was placed starting from 

^ — *.«—«*. aade and ben— ewe. prepaid 

in the usual fashion as described m EXAMPLE 2. 

B) According to the procedu* described in EXAMPLE 1. IR (KB,, 3388-32*7. 223* 

20 ITcnVvU^v^ 

/>4 i u M . = 93HzV8.22(d.1H,He);8.77(s.lH,H 8 ).10.52(s,in.iN 

(d, 1 H, H 6 , J - v d c 

m/e (70 eV) IT- 259. Anal, (calc for Cl1 H 9 N 5 0 3 ) C. 43.32. H. 2.55. N. 

43.49; H. 2.60: N, 25.09. 



25 ^o,3-.n^7^^2^x*ec art ^1.^ 



NO. O 



A mixture of 3-amin()-7-methoxy.2-quinoxaiinecarDonitrile 1.4-dioxide (2.00 g. 
8.62 mmol) and 60% HNO, was sUrred at room temperature for 1 0 h r The solution was 
neutralized with aqueous HNaCO, and extracted with ethyl acetate (5 x 100 mL). The 
organic layer was dried over Na 2 S0 4 . After removal of the solvent a red solid was 
obtained. Flash chromatography was carried on by eluting with a gradient of 
toluene/ethyl acetate. Finally, the product was recrystallized from ethyl acetate and 
dried in vacuo at 100 -C (PA) (18%); IR (KBr) 3441-3247. 2236. 1544, 1339 cm 1 ; H 
NMR (dimethylsulfoxide-d,) 5 4.04 (s, 3 H, CH,0); 8.02 (d, 1 H. H., J = 9.8 Hz); 8.13 
(s. 2 H. NH 2 ); 8.44 (d. 1 H, H5). MS (El) m/e (70 eV) NT* 277. Anal. (calc. for 
C 10 H 7 N 5 O s ) C, 50.96; H. 3.47; N. 27.02. Found C, 50.55; H, 3.58; N. 26.64. 



FXAMPLE 10 

Preparation of 3-acetamido-7-chloro-2-quinoxalinecarbonrtrile 1,4-d.ox.de 



CI 



NHCOCH3 



A mixture of 3-amino-7^hloro-2-quinoxalinecarbonrtrile 1.4-dioxide (1.29 g. 
5.40 mmol). acetic anhydride (15 mL) and concentrated sulfuric acid (1 mL) was 
stirred and heated at 90 -C for 25 min. The solution was poured into ice-water (100 g). 
The resulting precipitate was filtered off and washed with water. Recrystallization from 
N N-DMF afforded orange crystals which were washed with diethyl ether (43%). mp 
229-230 °C. IR (KBr) 3268. 2230, 1702; 1600. 1366. 1325. 739 cm'VH NMR 
(dimethy.sulfoxide-d 6 ) 2.30 (s. 3 H. CH 3 ), 8.14 (m. 1 H, H 6 ). 8.50-8.55 (m. 2 H, H 5+ H 8 ). 
11.30 (s, 1 H, NH). MS (El) m/e (70 eV) IT- 278. ANAL (calc. for C n Hfi*M C 
47.40; H. 2.51; N, 20.11. Found: C. 47.32; H, 2.49; N, 20.05. 



3Sr 



10 



15 



20 



P IMPLE 11 

Preparation of 7^loVo-3^hloroacetamido-2^uinoxalinecarbonitrile 1/Wiox.de 



"ccr 

Nl NWCOCHjCl 

o 

Excess chtoroacetic anhydnde was added over a mixture of 3«min<>7-chton> 
Z^xaUnecartxx,^ 1.4-dtoxkie (0.75 g. 3.20 mmo.) and dried dioxane (20 mU 
The suspension was stirred at room temperature for 30 n*. The predpHated sol-d 
was co«ec1ed and washed with toluene (25 mL) and light pettoteum **« V ■*.) 
,39%). mp ,55 K, IR (KBr, 3223. 2197. 1708. 1329. 675 cm* ■ ^ 
(d-memytsu-foxide^) 4.57 (s. 2 H. CH,CO); 8.10 ,m. 1 H. » * 2 J* 
,1.6 (s. 1 H. NH). MS (El) mfe (70 eV) M.-35- 278. ANAL (cato. for C„H,CW>,) C. 
42.17; H. 1 .92: N. 17.89. Found: C. 42.50; H. 2.07: N. 17.98. 



Preparation of r^ethylsulfonvlamino-2^uinoxannecart>oniWe 1.4*i.ox.de 



25 




30 



15 



35 

A complete mixture of 3-amino-2-quinoxalinecarbonitrile 1.4-dioxide (1.00 g. 
4.90 mmol), methanosulfonyl chloride (0.59 g. 0.15 mmol). NaHCO, (1.00g, 12.00 
mmol) and dry dioxane (20 mL) was stirred at room temperature for 48 h. The solid 
was collected and washed with diethyl ether. Recrystallization from dioxane afforded 
5 0.54 g (39 %). mp 255-256 IR (KBr) 3413-3325, 2228. 1360 cm 1 . *H NMR 
(dimethylsulfoxide^e) 3.49 (s. 3 H, CH^. 7.38-7.43 (m. 1 H. H 6 ); 7.70-7.74 (m. 3 H, 
NH, H Sl H 7 ); 8.12 (d. 1 H, H 8 ). MS (El) m/e (70 eV) M** 280. ANAL (calc. for 
C 10 H 8 N 4 O 4 S) C. 42.85; H. 2.85; N. 20.00. Found: C. 43.25; H. 2.93; N. 20.11. 

10 FXAMPLE 13 

Preparation of 2-quinoxalinecarbonitrile 1,4-dioxide 



I 

NJ „ CN 



i 

o 



Dry N.N-OMF (60 mL) was stirred and heated at 65 X under nitrogen 
atmosphere. 3-Amino-2-quinoxalinecarbonitrile 1.4-dioxide (2.30 g. 11.39 mmol) was 

20 added. Tert-butyl nitrite (4 mL) was added, and following the addition an effervescence 
was observed (approx. 10 min) giving a dark brown solution. Additional tert-butyl nitrite 
(3 mL) was injected with a needle, appearing effervescence. The mixture was stirred 
and heated at 70 *C for 15 min, after removal of the solvent a dark waxy solid was 
obtained. Flash chromatography (toluene/ethyl acetate 100/13) gave a yellow solid 

25 which was recrystallized fron ethyl acetate to give yellow crystals (26 %), mp 195 «C. 
IR (KBr) 3012. 2240, 1369 cm 1 . 'H NMR (dimewylsulfoxide-de) 8.03 (m, 2 H, H 6 . H 7 ); 
848 (d, 2 H, H 5 , H 8 . J=44); 8.91 (s. 1 H. H,). MS (El) m/e (70 eV) M*= 187. ANAL 
(calc. for C 9 H 5 N 3 0 2 ) C. 57.75; H. 2.67; N. 22.46. Found: C, 58.07; H. 2.71; N, 22.16. 



30 



2<o 



CY AMPLE 1 A 

*~" of 7-chloro-2-quinoxalinecarbonitrile 1 .dioxide 



Preparation 



10 



15 



20 




CN 



u a h^atPd at 70 °C under nitrogen 
D(y N.N-OMF (45 mL) was ^ ^ (200 g , 8.46 

atm osphere. 3^o^)^^x^^^.^ a 
mm o„ *as added. Following «n* « ^ ^ Addidona. 

gene^ an e«.rv.scence (appro, 5 «4 ^ ^ ^ wa8 

— - • * - r= rsr- - — • - - - 

„i„ed and heated a. 70 C for 15 nm gave a ye*>« 

was obtained. Ftash chromatography (28 %) , „ 179 

•C. IR (KBr, 3093. 224, 1*7 - H N«R d« V ^ ^ ^ ^ ^ 

M7 (s. 1 H. H* 8.50 * 1 H. HA « * «• J ^ ft ^ H , 178; N . 
ANAL (calc for C^CINA) C. 4876. H. 1.81. N. 



25 



19.19 

F,XftMP' E iS 



37 



i 

o 

Dry N.N-DMF (45 mL) w» sUned and heat* at 70 -C under nfcogen 
atmosphere. s-An^JHtich^uinoxataeearboniWIe 1.«k»dde (1.S5 g, 5.72 
m mol> was added. Ted-butyl nKnte (2 mL) was added. Fottowing me «W*n», 
effervescence was observed (approx. 5n*n)givinga da* brc^n solubon. Addibona. 
,e rt -but». nflnte (2 mL) was neoeasary to complete the reaction. The mixhae was 
stored and heated at 70 -C for 15 min. after removal of the soh«nt a dad< waxy so* 
was obtained. Rash chromatography (toluene/ethyl acetate 100/7) gave a yellow soW 
which was recrystallized fron ethyl acetate to give yellow crystals (8 %). mp 206 -C. IR 
(KBr) 3082. 1362 cm'. 'H NMR (dimethylsulfoxide^) 8.67 (a, 1 H. H,); 8.68 (a. 1 H. 
H* 9.38 (s. 1 H. HJ. MS (El) m/e (70 eV) IT- 255. ANAL (oak for WW C. 
42.19; H. 1.17; N. 16.41. Found: C. 42.66; H. 1.44; N, 16.27. 



EMMELE 16 

Preparation of 7-methyl-2-quinoxalinecart)onitrile 1.4«iioxKie 



~xrr 



Dry N.N-DMF (35 mL) was stored and heated at 70 -C under nitrogen 
atmosphere. 3 .Amino^a)-med.yL2^ateoarbonWe 1. dioxide (0.44 »2» 
mm o„ was added. Ted-bo* n«dte (2 mL, was added. Fo»ow*9 m 
effervescence was observed (approx. 5 min) gMng a dark brown sotufon. Adddcona. 



3* 



♦o rnmolete the reaction. The mixture was 
M n**e <2 ntU was — • ** — - 

and hea«d a, 70 «C .or 15 mm ater ^ a yeBow ^ 

was obtained. By «asn t0 crystals (29 

was obtafced wHoh was J , NMR (dimettv**^ 

%) , mp „«.« -C. R (KB.) WO. «■. 1» ^ 9.23 (s, 1 H, 

,30 »d. 1 H. He. **• « £££ CioHjNs0j) c. 59,0; H. 3.<8; N, 

H 5 ). MS (El) mte (70 eV) M « 201. ANW- (oa 

20.89. Found: C, 60.10; H. 3.53; N, 20.58. 



10 



CD 



15 



\ 
o 



20 



25 



Dry - was - ^-^^ 

atmospbere. ^^0^ - — " 

^ wa s added. Tert^uty. n*nte (2 mU ^ Additlonal 

effervescence was observed (approx. 5 ^ ^ ^ ^ was 

tert . buWl owe (2 mU was necessary* jomp ^ a da(k „axy solid 

stirr ed and beated at 70 -Cor 15 ~ ^ gaye a yetow 

was obtained. Flash chromatography yeUow crystals (28 %). mp 225 

■C. ,R (KB,) 3103. 2237. 1360 cm ^ H NMR , ^ m ^ ^ 



30 



31 



Preparation of 6-trifluoromethyl-2-quinoxalinecarbonitrile 1, dioxide and 7- 
trifluoromethyl-2-quinoxalinecarbonitrile 1 ,4-dioxide 

xxr -xxr 

CP, M K| 



Dry N.N-DMF (50 mL) was stirred and heated at 70 "C under nitrogen 
atmosphere. 3-Amino45(7)-trifluorom^ 1. 4-dioxide (1.55 g. 
5.74 mmol) was added. Tert-butyl nitrite (2 mL) was added. Following the addition an 
effervescence was observed (approx. 5 min) giving a dark brown solution. Additional 
tert-butyl nitrite (2 mL) was necessary to complete the reaction. The mixture was 
stirred and heated at 70 -C for 15 min. after removal of the solvent a dark waxy solid 
was obtained. By flash chromatography (toluene/ethyl acetate 100/10) was obtained a 
yellow solid which was recrystallized fromn ethyl acetate to give yellow crystals (4 %) 
of the 6-trifluoromethyl isomer, mp 181-183 -C. IR (KBr) 3092. 2200. 1372 cm* H 
NMR (dimethyteulfoxide-de) 8.32 (d. 1 H. H 8 . J- 8.6 Hz); 8.70 (d. 1 H. H 7 . J* 9.1 Hz); 
876 (s. 1 H, H* 9.08 (s. 1 H. H,). MS (El) m/e (70 eV) M*= 255. ANAL (calc. for 
C 10 H 4 F 3 N 3 O 2 ) C, 48.60; H. 1.82; N. 15.90. Found: C. 48.44; H. 2.02; N, 16.26. Further 
elution with toluene/ethyl acetate (100/12) gave the 7-trifluoromethyl isomer, wh.ch 
was recrystallized from ethyl acetate (11 %). mp 161 -C. IR (KBr) 3107. 1370 cm" H 
NMR (dimethylsulfoxide^) 8.33 (d. 1 H. H 5 . J= 8.4 Hz); 8.71 (d, 1 H, H 6 , J- 9.0 Hz); 
8.73 (s. 1 H. H 8 ); 9.08 (s. 1 H. H,). MS (El) m/e (70 eV) M*= 255. ANAL (calc. for 
C, 0 H 4 F 3 N 3 O 2 ) C, 48.60; H. 1.82; N, 15.90. Found: C. 48.75; H, 2.05; N. 16.18. 



F X AMPLE 19 

Preparation of 7-(4-nitrophenyl)-2-quinoxalinecarbonitrile 1,- 



10 



15 



20 



(+0 




Dty N.N-OMF (50 mL) was stored ami heated a. 70 -C under ntoogen 
atmosphere. 3^nc^(7)^«ropheny.)-2-quino«aHnecarbon«n te 1*dioxide (1* 
B 5.63 mmo,) w» ad<ted. Ted-buty. n*nte (2 mL) was added. FoHowing the add*on 
an ettetvescence was observed (approx. 5 min) gKHng a «U b~J. 
AddHiona, ted-bu*, niWe ,2 mL) was ne^sa* to cmptete the reason. The 
was stirred and heated a. 70 -C for 15 n*, alter remove, of me selven, a darK waxy 
soM was obtained. Hash chromatography (totuenefcthy. acetate 100»> gave . , yetow 
Md which was recced tron ethyl acetate te give yeitow «ysteM21 %), mp 232 
•C. IR (KBr) 3081. 2237. 1365 cm". <H NMR (dtmethylsuKbxide^) 8.21 (d 2 H H 
H I .>8,H I ,;8,g ( d.2H,H,H, J =8.7H l );8.46«d.1H.H., J .^2H I ^ (O 

H S H,. * 8.0 Hz); 8.75 (s. 1 H. Hj): 0.38 (a. 1 H. H,,. MS <B, , * J * « - ~ 

■ . ^ u m n \ r 58 44- H 2 60; N. 18.18. Found: C, 58.40, H, Z.B4, n, 
ANAL (calc. for C 15 H 8 N 4 0 4 ) C, 5B.<k. n, ^w. 



18.02. 



FXATV1PU.E 20 

Preparation of 3-chloro-2-quinoxalinecarbonitrile 1 .4-d.ox.de 

ox 



I 

O 



30 



A suspension o, acetonitdte (40 mL) and CuO, (3.46 g) was sdned and heated 
a, 70 -C unlet N 2 atmosphere. 3 .Amino-2^xa«neca 1 tonn* 1 .4*-. (2.36 g. 



to 

11 68 mm* was added. Ter,-bu*. « (2 x 2 mL) was injected each 20 m*. The 
ZZZ Cheated a. 70 -C far 15 min. Then was a^wed to tfand a, von, 

Tat a«er rlova. of the sCven« a brown-yeUowish waxy so,id was ob^ 
t^ch^taphtedt.e^w.a^entot^ac^ 

(100/8, • Ve«ow solid. *»» «* 

(MUM. 7.99 («. 2 H. IV H 7 . J* 8.4 Hft 9.58 (d. 1 H H 5 . J-8 I HzU>.67 
I , H H* J" 8.3 Hz). MS (El) nVe (70 eV) IT- 221. ANAL (catc tor CWWW C, 
48.76; H. 1.81; N. 18.96. Found: C, 48.98; H. 2.02; N, 19.72. 



FX AMPLE 21 

Preparation of 3,7-dk^o-2^uinoxalir«carbonltnte 1 Adnri. 



5 




CN 



A suspension o. acton** (100 mL,, CuC., (6.79 * - stored a* heated* 
70 -C under Nj sphere. 3-^7)^2^^"^^ 
,5 00 0 21 14 mm* was added. Tert-butyl nitnte (2 x 2 mL) was qrt -* ' » 
1 11. was heated a, 70^ tor 15 mm and men wa, allowed to stend at 

Tl C residue was chromatographic by elutin, w*h a oradren. of 

k Ire MOO/13, Oivino a yeltow so«d. FinaLy. realization from ethyl 
toluene/ethyl acetate (100/13) gnnng ay ^ 

acetate atterded yetlow crysla)s ,16 %, n, *«26 C « K 

en, '. 'H NMR (dimethylsulfoxide^t.) 8.16 (d. 1 H. H 6 . J- 9.2 Hz). 



, « « J' 8 9 Hz) MS (EO m/e (TO eV) M** 255. ANAL (cate. lor 
8.52 (d. 1 H. H,. J- 8.9 Hz). «. i 2 N 16 35 . 

CHAfcW C.42.19; H, 1.17; N. 18.41. Found. C. «A H. 1. . 



^xxx 

I 

o 

. . -Krite MOO mU CuCI, (10.00 g) was stirred and heated 
A SUS pens»n of acetone 000 mU ^ 1.4- 
a, 70 -C under N, atmosphere. 3-Am,no4,<7> «** « ^ 

^^•^^^rrit^i— ------- 

injected. The mixture was heated at 70 C tor dichloIom ethane (300 

^perature.tnorganio salts were ^ was obtaine d. 

mL , end alter remove, ol the ^J^^-— — 
residue was oh— J ^ ^ ^ 

,00,15, giving a yettow ^ ^ ^ 1344 enV«. <H NM* 

. c^ais (10 %>. mp 10 a JjJ ^^IHW 
(dtmethytsuitox^. 2 .51 ( OK 0 ^ ^ m ANAL (cato. tor 

M1 * 1 ?J«. ^ N 17.83. Found: C. 50.67; H. 2.52; N. 17.52. 
C,oH 6 ClN 3 0 2 ) C. 50.95. H. 2.55. N. 

25 !^ f ,ch,o^^^ 



10 



Preparation 



30 



(vi CI 



A suspense of aee.o«e (70 mL). CuC, (8.23 g, was stirred and MM * 
70 -C under N, atmosphere. ^^(TVmethoxy^uinoxaiinecarbondnte 1.4- 
die 037 9 . 4,3 nvnoDwas added. Tett-ou* n»n» (2 x 2 mL eaen 20 m^wa. 

tnorgan.c sa. were Mered of, and exacted m 
47.71; H. 2.39; N, 16.70. Found: C. 47.38; H, 2.38; N. 16.59. 



15 exa mple 24 

Preparation of S^lo^fluo^uinoxalir^rbonitn^ 1.4^.ox,de 



10 



M . Cfvi 



20 



OCX 



rsi Cl 



25 



30 



, •. iAK m i \ run, (4 80 q) was stirred and heated at 
A suspension of acetonrtnle (45 mL). CuCI 2 (4.eu g, ^ ioxide 
. , Aminr^m-fluoro-2-quinoxatinecarbonitnle 1.4^ioxide 
70 -C under N 2 atmosphere. 3-Am,no-6(7) taooM was 

(3 70 q 16 82 mmol) was added. Tert-butyi nrtnte (2 x 2 mL eacn 

(3.70 g. and ^ was a||owed to stand at 

injected. The mixture was heated at 70 c tor dicnto romethane 
71, a yettow sotid. RecrystatHzation from em* acetate afforded yeliow 



cvstals (21 %) mp 127-128 HPLC analyses showed a mixture of 6 and 7 isomers 
7Z of L • (KBO 310, 2237. 133, «H - <— 

isomer); 8.78 (d, 1 H, H s 7 isomer. J= 9.4 Hz). 8.80 I (d i . • 

MS (El) m/e (70 eV) M'« 239. ANAL (eate. for C^CIFNsO,) C. 45.09. H. 1.25. H. 

17.54. Found: C. 45.31; H, 1.18; N, 17.59. 



10 



I 

^cinj 

15 



20 



25 



30 



A suspension of aoetonW, (50 mL). Cud, (6.37 g) was s*red and heated at 
80 ,1 N, atmosphere. 3^no^7Hr«.uoron^h^uino»al,neo^on rtnl e 

„ in^ted. The mfcdure - - — * 
tl . , -pi, 0 residue was chromatographied by eluling wnn a 

41.45; H. 1.04; N. 14.51. Found; C. 41.39; H. 0.96; N. 14.39. 



10 



AMPLE 26 

Preparation of 3WN,NKJimethylamino)propylaminol-2^uinoxalinecarbonrtrile 1,4- 
dioxide, hydrochloride 




t-tC I 



tvi NJh-tCCl-<2 ) 3' s,CC,-l 3 , 2 



3-Chloro-2-quinoxalinecarbonitrile 1.4-dioxide (150 mg. 0.68 mmol) was 
dissolved in dichloromethane (200 mL) and K 2 C0 3 (94 mg, 0.68 mmol) was added. 3- 
(N,N-dimethylamino)-1-propylamino (71 mg. 0.70 mmol) was added dropwise. The 
mixture was stirred for 3 days at room temperature. Inorganic salts were filtered off 
15 and the solvent was removed by rotatory evaporation. Flash chromatography was 
carried out by using a gradient of ethyl acetate/methanol giving a red solid, which was 
dissolved in dry acetone. Addition of 3-5 drops of concentrated HCI gave a red 
precipitate which was recrystallized from acetone (53 %). mp 201 IR (KBr) 3220. 
2942 2761. 2226. 1360 cm 1 . 1 H NMR (dimethylsulfoxide-de) 1.78 (q. 2 H. CH 2 , J- 6.5 
20 Hz); 2.12 (s. 6 H. 2 CH 3 ); 2.30 (t. 2 H, CH 2 N. J= 6.3 Hz); 3.70 (c, 2 H. NHCH,); 7.61 (t. 
1 H, H 6 , J« 7.7 Hz); 7.88 (t. 1 H. H 7 . J* 7.6 Hz); 8.23 (d, 2 H. H 5 , H e . J= 8.6 Hz). MS 
(El) m/e (70 eV) M*= 287. ANAL (calc. for C 14 H 17 N 5 0 2 HCI) C. 51.93; H, 5.56; N. 
21.64. Found: C. 52.01; H. 5.75; N, 21.55. 



25 FX AMPLE 27 

Preparation of 7 -chloro-3-l3-(N,N-dimethylamino)propylaminol-2- 

quinoxalinecarbonitrile 1,4-dioxide. hydrochloride 



10 



15 




20 



^Dich^uinoxaiinecart.onKrUe (0.51 9. 1.99 ^ was 

3,7-Dicnloro z-qu „, * m (0 27 a 1.99mmol) was added. 3- 

J- 2 w» added d,opw*e. - 

mbrtu re was stored *» days Flash chromatography was 

( KBr> 3241. 3070. 2953. 2226^ 1595 ^ (( , R 

(dimethyls—^) 2.21 «. 2 H. CH, - 7.5 Hz 2.73 < . ^ 
CHjN . > 7.5 Hz); 3.77 (C 2 H. NHCH, J- M Hz 7.97,* 1 H. * ^ 
(d . , H. H, > 8.9 HZ, 8.30 ,s. 1 H, H« » < „ ^ N . 

(El) m/e (70 eV) M*" 321. ANAL (calc. for C u H, t C.N 5 0 2 HC.) 
19.55. Found: C, 47.12; H, 4,93: N. 19.38. 

aSfiMB£a , 3.3.(NN^«ne«h yl ar*o)p.opylarninoH-««^- 

Preparation <* 
q uinoxalinecarbonitrile 1.4-dioxide, hydrochlonde 



25 



O 
I 

, CM 



-tax 



I 

o 



30 



10 



15 



i*7 

3^hloro-7-methyl-2-quinoxalinecarbonitrile 1, dioxide (0,23 g, 0.98 mmol) 
was dissolved in dichloromethane (150 mL) and K 2 C0 3 (0.14 g. 1.00 mmol) was 
added. Afterwards 3-(N.N-dimethylamino)-1-propylamino (0,107 g. 1.05 mmol) was 
added dropwise. The mixture was stirred for 3 days at room temperature. Inorganic 
salts were filtered off and the solvent was removed by rotatory evaporation. Flash 
chromatography was carried out by using a gradient of ethyl acetate/methanol giving a 
red solid, which was dissolved in dry acetone. Addition of 3-5 drops of concentrated 
HCI gave a red precipitate which was recrystallized from acetone/methanol and 
identified as the 7 isomer (39 %). mp 203 -C. IR (KBr) 3223. 2943. 2764. 2226. 1576. 
1351 cm" 1 . *H NMR (dimethylsulfoxide-d*) 2.12 (q. 2 H. CH 2 . J» 7.1 Hz); 2.58 (s. 3 H, 
Ar-CH 3 ); 2.76 (s. 6 H. 2 CH 3 ); 3.12 (t. 2 H. CH 2 N); 3.78 (c. 2 H, NHCH 2 , J» 6.4 Hz); 
7.81 (d. 1 H. H 6 . J s 8.7 Hz); 8.12 (s, 1 H. H 8 ); 8.22 (d. 1 H. H s . J= 8.8 Hz); 8.42 (t. 1 H. 
NH); 10.63 (bs. 1 H. HCI). MS (El) m/e (70 eV) IT- 284. ANAL (calc for 
C 1S H 19 N 5 0 2 HCI) C. 53.33; H. 5.93; N, 20.74. Found: C. 53.14; H, 6.14; N. 20.46. 



FXAMPLE 29 

Preparation of 3-{3-(N.N-dimethylamino)propylaminol-7-methoxy-2- 

quinoxalinecarbonitrile 1,4-dioxide. bishydrochtoride. 1.5 hydrate 




CH3O, 



20 



25 



10 



S-CtorcT^emoxy^uinoxa^n* 1.4*-* (0.20 g. 0.80 nunc,) 
was ^ in d'ohtoromethane (150 mL> and K,CO, ,0,11 9. 0.80 rnrno,, was 
21 MN.N^y^oH-propylam^ (0.087 g. 0.85 mmo» wa. added 
The m^ure was sdrrad for 3 days a, room — * 
J. fitered off and the srrfvem was removed by rotaW evaporadon. Hash 

n. wl was" M I. *» -one. AddKon of 3-5 drops of c^rafcd 

172 . 173 .R (KBr) 3370-3306. 3028. 2842. 2718. 2» 60*1 ^ «» 1 3 
cm* 1 . 'H NMR m**-*"*** 2.07 (a 2 H, CH* 2.69 (s H. 2 CH* 3X>7 M 
H CH NV 3 74 (C 2 H. NHCHj, > 6.2 Hz); 3.92 (s. 3 H. OCH* 7.56 (s. 1 H. H.), 7 58 
H. CH,N). 3.74 ( c, ' • 8 29 ft , H , NH ); 1 1 .00 (bs. 1 H. 

iA 1 u w jsflO Hz); 8-20 (d, 1 H, H 5 , J- n*j. ° v 1 
HO, MS (i 1 «i ev, M- 317. ANAL (oalc. fo, C+MW* C 
43.16; H. 5.76; N, 16.79. Found; C. 43.21; H. 5.86; N. 16.55. 



15 



20 



B5AMEL£3!l , 3 , 3 - NN ^imethylamino)propylaminoV7-r«K.ro-2- 

Preparation °r 1 

25 quinoxalinecarbonitrile 1.4dioxide. hydrachtoride. hydrate 



30 1 



3-cloro-6(7)-fluoro-2-quinoxalinecarbonitrile 1.4-dioxide (0,122 g, 0.51 mmol) 
was dissolved in dichloromethane (100 mL) and K 2 C0 3 (0,071 g, 0.51 mmol) was 
added. 3-(N,N-<limethylamino).1-propylamino (0,054 g, 0.53 mmol) was added 
dropwise. The mixture was stirred for 3 days at room temperature. Inorganic salts 

5 were filtered off and the solvent was removed by rotatory evaporation. Rash 
chromatography was carried out by using a gradient of ethyl acetate/methanol giving a 
red solid, which was dissolved in dry acetone. Addition of 3-5 drops of concentrated 
HCI gave a red precipitate which was recrystallized from acetone/methanol and 
identified as the 7 isomer (77 %). mp 170 «C. IR (KBr) 3380. 2958, 2457, 2219. 1586, 

10 1336 cm' 1 . 1 H NMR (dimethylsurfoxide-d 8 ) 2.01 (q, 2 H, CHj); 2.72 (s, 6 H, 2 CH3); 
3.14 (t, 2 H, CH 2 N); 3.78 (c. 2 H. NHCH 2 ); 8.08 (d. 1 H, H 9 . J« 8.2 Hz); 8.23 (m. 2 H, 
H s H,); 8.45 (t. 1 H. NH); 10.83 (bs, 1 H, HCI). MS (El) m/e (70 eV) M** 305. ANAL 
(calc. for C 14 H l6 FN 5 0 2 HCI H 2 0) C. 46.73; H. 5.28; N, 19.47. Found: C. 46.48; H, 5.65; 
N, 19.05. 

15 



20 



FXAMPUE 31 

Preparation of 3-l3-(N.N-dimethylamino)propylaminol-7-trifluorometil-2- 

25 quinoxalinecarbonitrile 1 ,4-dioxide, hydrochloride, hemihydrate 



30 



MCI 0.3l-l 2 0 

Ki hHf C ^ Kir r— l_i ' 

I 



20 



10 



S^oro-tejT-trilluoromeW-quinoxalineearbonitrile 1.4-dioxide (0,46 g, 1.59 
nml) was dissoived in dichloromethane (300 mL) and K 2 CO, (0,221 g. 1.60 mmol) 
was added. S^.N^imethylaminoH-propylamino (0.166 g, 1.63 mmol) was added 
dropwise. TTie mixture was stirred for 3 days at room temperature. lr»rgan.e sate 
were filtered off and the solvent was removed by rotatory evaporation. Hash 
chromatography was earned ou. by using a gradient of amy. acetatemtemano. giving a 
red solid, whioh was'dissor^d in dry acetone. Addition of 3-5 drops of concentrated 
HCI gave a red precipitate which was reorystallized from actone/methanol and 
aentified as the 7 fcomer (16 %). mp 177 1 « (KBr, 3412. 3188, 2963. 2451 2226. 
1563 1339 cm'. 'H NMR (dimethy1sulfoxid*d.> 2.10 (q. 2 H. CH» > 7.6 Hz); 2.75 (s. 
6 H, 2 OH,); 3.10 (1. 2 H. CH 2 N. J» 7.6 Hz); 3.80 (0. 2 H, NHCH, > *4 H* 7.96 (O 
H. H,. J. 8.9 HZ, 8.51 ,d. 1 H. H* > 10.5 Hz); 8.54 ( , 1 H. H,. 8.73 fc 1 H. NH, 
10 18 (bs. 1 H. HCI). MS (El) m/e (70 eV) M'» 355. ANAL (cafe for UUWr HCI 
0.5 H 2 Q) C. 44.94; H. 4.49; N. 17.48. Found; C. 45.16; H. 4.36; N, 17.02. 



15 



20 



Preparation of ^Ji4*»l«^^ ^ 
25 dioxide, hydrochloride. 0.25 hydrate 



o 

I 

CM 



30 



ca. 



h-iCI 0.25H 2 0 



61 



10 



A mixture of ^l^uinoxalioeca^oniWe 1.4 dioxide (0,23 g. 1.04 mmol) 
K 2 C0 5 (0.145 g. 1.05 mmo.). 2<N.N^e«h»e«hy^ ,0123 9,«.«- 
L CH 2 C (100 mL, was s*ed a, room temperature for 3 days, morgan* s*s wem 
Led off end, after remove, of ft. so*ent a red so«d was ottamedj^ 
chromatography oy eH*ng w«h e gratfen, of AcOEWMeOH geve ere. , corner* 
wnfch was radioed in acetone. The solution was treated with 3-4 drops d 
dieted HC, end fh. r* so«d w~ _L ^^"l^T 
red oysUUs (28%, mp 176 -C ,R (KB,, 3177. 2053. 26*-2579, M 
M 1349 cm '. «H NMR (dim^u«oxide^, «7 ft 6 H. 2 CH* J- M H* 3£ 

> 7.7 Hz); 7.97 ,, 1 H. * > 7.7 Hz); 8.32 (d. 2 H. H. H* MB 0. 1 H. NHV MS 
(bs 1 H. HO>. MS (0) m/e (70 eV) M'= 284. ANAL (calc for 0^^0.0.25 
Hp) C 52.63: H. 5.99; N, 20.47. Found; C. 52.54; H. 6.02; N. 20.58. 



15 



20 



1 ,4-dioxide. hydrochloride, hemihydrate 



o 

I 

Cl ^^^^ 



1 NH(CH 2 )2^ CH 2 CH 3 ) 2 

I 

O 

25 



57- 



10 



15 



A mixture of 3.7-diehloro-2-quinoxalineeartioni«e 1. dioxide (0,111 g. 0.43 
mmol) I^CO, (0.060 g. 0.43 mmol). 2HN.N^iethylamino)ethyU»rtno (0.055 g. 0.47 
mmol) and 01,0, (75 mL) was stirred at room temperate, for 3 days. morgan* salts 
were filtered off and. after ramovai of the solvent, a red solid was obtained. Flash 
chromatography by eluting with a gradient of AcOEf/MeOH gave a red compound 
which was ^dissolved in acetone. The solution was treated with 34 drops of 
concentrated HCI and the red solid was filtered. Reorysta«i2ation from acetone 
afforded red crystals (70%), mp 165-166 -C. IR (KBr) 3412. 3092. 2974, 2643. 2226. 
1 59 5 1349 cm' 1 . 'H NMR (dimethyteulfoxide^ 125 (t. 6 H. 2 CH» J= 7.0 Hz); 3.19 
(o 4 H 2 NCH 2 ); 3.35 (1. 2 H. CH,N); 4.10 (c. 2 H. NHCH* J= 6.0 Hz); 7.98 (d. 1 H. 
Hi J» 7.7 Hz); 8.30 (t. 1 H, H s , J= 6.2 Hz); 8.31 (s. 1 H. H.); 8.64 (1, 1 H, NH. > 6.4 
HZV 10 87 (bs. 1 H. HO). MS (El) m/e (70 eV) M*= 335. ANAL (calo. for 
C, s H,.CIN 5 O r HC,.0.5 H,0> C. 47.24; H. 5.25; N. 18.37. Found; C. 47.29; H. 5.58; N. 
18.04. 



20 



25 



Preparation of 3 -[2 W »^^ 
30 1,4-dioxide, hydrochloride 



53 



10 



15 



20 



o 

I 



ox 



Tk CO (0 123 9. 0.89 mm*, a^^iethyiamlnotelhylan,™ (0.107 g. 
0.89 mmol), K 2 C0 3 (U.i^j 9. w w f«r 3 davs 

14 . rH rl / 100 mL) was stirred at room temperature for 3 days. 
0.92 mmol) and CH 2 CI 2 m *-> wa » . . 

„> , a Hs were fittered off and, after removal of the solvent a red solid was 

rrr^rz* — » inrss;: 

19.91. Found: C, 54.52; H, 6.02; N, 19.53. 



25 



30 



1.4-dioxide. hydrochloride, hemihydrate 



10 



15 



"Cxi 



CM 3°^ ^.CNJ 

HCI Q.SM a Q 

I 



rs» NW(CH,) 8 N(CM,CW 3 ) a 



A mixture of 3-chloro-7-methoxy-2-quinoxalinecarbonitrile 1. dioxide (0,53 g. 
2 11 mmol), K 2 C0 3 (0.29 g, 2.12 mmol). 2-(N,N-diethylamino)ethylamino (0,25 g. 2.15 
mmol) and CH 2 CI 2 (150 mL) was stirred at room temperature for 3 days. Inorganic 
salts were filtered off and, after removal of the solvent, a red solid was obtained. Flash 
chromatography by eluting with a gradient of AcOEt/MeOH gave a red compound, 
which was redissolved in acetone. The solution was treated with 3-4 drops of 
concentrated HCI and the red solid was filtered. Reorganization from acetone 
afforded red crystals (14 %). mp 153 »C. IR (KBr) 3412. 3414, 2921. 2606. 2224. 
1576 1352 cm"\ 'H NMR (dimethylsulfoxide-de) 130 (t, 6 H. 2 CH 3 . J= 7.0 Hz); 3.23 
(C 4 H 2 NCH* 3-42 (t. 2 H, CH 2 N); 3.99 (s. 3 H. OCH 3 ); 4.1 1 (C 2 H. NHCH 2 . J* 6.0 
Hz); 7.63 (s. 1 H. H* 7 65 (d, 1 H. H 6 . > 7.8 Hz); 8.28 (d. 1 H. H* 8.35 (t. 1 H. NH); 
10 63 (bs. 1 H. HCI). MS (El) m/e (70 eV) M* s 331. ANAL (calc for 
C 19 H 21 N 5 O 3 .HC|.0.5H 2 O) C. 51.00; H, 6.11; N. 18.59. Found: C. 51.24; H, 6.24; N. 
20 18.45. 



25 



PYAMPLE 36 

Preparation of 3WN,N^iethylamino)ethylaminol-7.fluoro.2^uinoxalinecarbonitrile 
1 ,4-dioxide, hydrochloride, 0.6 hydrate 



o 

I 

IM CN 



"trx 



H-tCI O.BHjO 
tsj" 'nh(CM 2 ) 2 N(CH 2 CM 3 ) 2 



A mixture of 3-chtoro-6(7)-fluoro.2-quinoxalinecarbonitrile 1 ,4-dioxide (0,18 g, 
0.74 mmol). K 2 C0 3 (0.105 g. 0.76 mmol). 2-(N.N-diethylamino)ethylamino (0.09 g, 
0.78 mmol) and CHjCfe (100 mL) was stirred at room temperature for 3 days. 
Inorganic salts were filtered off and, after removal of the solvent, a red solid was 
obtained. Flash chromatography by eluting with a gradient of AcOEt/MeOH gave a red 
compound, which was redissolved in acetone. The solution was treated with 3^ drops 
of concentrated HCl and the red solid was filtered. Recrystallization from acetone 
afforded red crystals (53 %), mp 186 IR (KBr) 3412. 3423, 3092. 2964, 2643, 
2226. 1579. 1349 cm 1 . 'H NMR <dimethylsu"ifoxide-d 6 ) 1 21 (t 6 H. 2 CH 3 . J a 6.8 Hz); 
3 11 (c 4 H. 2 NCH 2 ); 3.50 (t, 2 H. CH 2 N); 4.03 (c, 2 H. NHCH2); 7.90 (d. 1 H. H 6 , J= 
7 6 Hz); 8.10 (m. 2 H. H 5 , H 8 ); 8.38 (bs. 1 H, NH). MS (El) m/e (70 eV) M*= 319. ANAL 
(calc. for C 15 H 1s FN 5 O 2 HCI 0.6H 2 O) C. 49.14; H, 5.51; N. 19.11. Found: C, 49.01; H. 
5.67; N, 18.81. 



5 



10 FXAMPIE 37 

Preparation of 342-(N,N^iethylamino)ethylamino]-7-trifluoromethyl-2- 

quinoxalinecarbonitrile 1,4-dioxide, hydrochloride 

O 



A mixture of 3^hloto-7-ttfhiororr»trnfl-2^uinoxaHc»«rt)onitnle 1.4-0toxide 
20 (0 19 9 0.66 mmot), JVC (0.091 g. 0.66 mmol), Z4H#**tm**>*tf**» 
(0 081 g. 0.70 mmol) and CHA (75 mL) was stirred at room temperature for 3 days, 
inorganic setts were ftltered off and. after remove, of the solvent a red so«d was 
obtained. Ftash chromatography by elating wfth a gradient of AcOEt/MeOH gave a red 
compound, which was redissolved in acetone. The solution was treated with 3-4 drops 
2S of concentrated HC. and the red sol*, was ftltered. RecrystaBiza^ from acetorw 
afforded red crystal (30 %,. mp 176-177 °C. .R (KBr, 3209. 3092. 2974. 2397. 2B7. 

1574 1360 cm '. 'H NMR |MMM 1 26 <«• 8 H ' 2 CH » J * 6 9 ** 3 ' 1 
(c 4 H 2 NCH, > 6.5 Hz); 3.37 (.. 2 H. CH,N); 4.15 (c. 2 H. NHCH* 7.99 (d. 1 H. 
H 8 . , 9.0 Hz); 6.53 <d, 1 H. H, .11.0 H* 6,5 (s. 1 H. «* 9.79 , 1^^10,1 
30 (bs. 1 H. HCI). MS (El) nVe (70 eV) M>- 369. ANAL (cafe, for CH^CHCI) C. 
47.35: H. 4.69; N. 17.26. Found: C. 47.62; H. 4.84: N. 17.12. 
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f XAMPLE38 

Preparation of 6*hloro-3-t3-(4^orpho^^ 14 " 
dioxide. hydrochloride. and 7^loro.343-(4wTiorpholinyl)propylarnino]-2- 

quinoxalinecarbonitrile 1.4-dioxide. hydrochloride 



30 



HC I 



15 1 JL JL / \ 



I 

r-iCl 

/ — \ 



XXX 



o 



A mixture of 3.6(7Hichloro-2-quinoxalinecarbonitri!e 1.4-dioxide (0.37 g. 1.44 
mmol) K 2 C0 3 (0.20 g. 1.45 mmol). 4^minopropyl)morpholine (0.213 mg, 1.48 
mmol) and CH 2 CI 2 (250 mL) was stirred at room temperature for 4 days. The inorganic 
salts were discarded and the solvent removed by evaporator/ rotation. The solid 
residue was chromatographied with a gradient of ethyl acetate/methanol. Rrstty, the 
isomer 6 was eluted. After removal of the solvent the red solid was redissolved .n 
acetone and precipitated as the hydrochloride salt by addition of Hd concentrated (2 



10 



15 



droos) Finally 1 was recrystallized from aceton^hano. (6%). mp 190-191 -CIR 
drops), F^*"" ^ m -, . H NMR wimathylsultoxkle^) 

2.16 (q, 2 H, CH 2 , J- ' n*i. , Q 1 u,v 8.29 (s, 

, o u Kiurw v A 14 (t 4 H CH 2 0 morpholino); 7.70 (d. 1 H, H 7 , J- 9.1 ™h \ 
(C. 2 H, NHCH2), 4.14 (t. 4 n, ^n 2 „ Ha) MS (El) 

1 H, H 5 ); 8.31 (d. 1 H, H 8 , * 9.4 Hz); 8.6 t H NH), 11 M i 

Tt\ ~\n m*= 346 ANAL (ca C. for C 16 H 18 W3 N 9 W 3 ' 
(re.. Mr. » eNA M- - ** A ^ isomer was eiuted 

>• 7c. m 17 50 Found: C, 48.04; H, 4.83, N. MW? 

4.7S. N. 17.50. Found ^disaorvad in acetone and 

^oHno,; 3.77 (o. 2 H. NHOW 3 * > « ^* • • (bs , 

J» 9.3 Hz); 8.29 (s. 1 H. H.); 8.31 (d. 1 H. H* J 91 Hz) l 

, H HC.). MS (E.) rn/e (70 .V) W» 346. ANAL(ea te . for C,^.CI 5 N S 0 S HC, 

H. 4.75; N. 17.50. Found: C. 47.60; H. 5.04; N, 17.82. 



20 




1 ^ ^ CHjCH^CHjCM, 



25 



30 



- and excess was s*red a, W f 

— - — - C T59Tl381 cnVV "H NMR 
% , ^ 2 07 .C. . * (m , 2H . CHl); , 6 7 (n, 2 H. 
( dimethylsulfoxide^ 6 )0.90(t.3H.CH 3 .J 7.0 H). ^ 

CHJ; 2.60 (.. 2 H, CH, > 7.0 Hz); 7.24 (m. 4 H. H, H, H s HA 



SI 

. 1 Hz)* 8.33 (., 1 H. H.); 8.38 ft 2 H. HJ; 10.12 (bs. 1 H. NH>. MS (B) n* (70 eVT, 
S ANAL «* for C^OKA. C 61.80: H. 4.81; N. 15.18. Found: 
C,61,80;H.4,86;N,14,90. 



9 



10 

Preparation of M^thyl^N^^^ 1/ 
dioxide)aminopropyl]amine. hydrochloride 




20 



25 



SJ-Dichlo^uU^xaaneca^ 1.«foxide ,0.35 g 1 37 rnmoO *» 
ates o ly ed in dfchforomeUran. (150 mq. (0.19 9) and WW* 

lopcopyO^ne ,0,0 , 0.89 - - » 
suspension. The mbdure was s»ned a, roon, temperature <»r 4 days. «^ 

JL - and — oi * ^ r-sr^I2£ 

obtained. Hash chromatography by etuhng with a gradrent of a 

afforded a red rid whioh was reorystafced from mettano. (25 %). mp 195 C. 



to 

(KBr) 3370, 3070, 2953, 2226, 1574, 1339, 1178 cm \ 'H NMR (dimethylsulfbxide^ 8 ) 
2 12 (m, 4 H. 2 CHj); 2,77 (m, 4 H, 2 CH 2 N); 3,15-3,20 <bs. 3 H, NCH 3 ); 3.79 (m, 4 H, 
2 NCH,); 7,98 (d, 2 H. 2 H 5 . J- 9.8 Hz); 8,32 (m. 4 H. 2 H 6 2 H 8 ); 8,61 (t 2 H. 2 NH); 
10.01 (bs. 1 H. HCI). ANAL (calc. for C 25 H 23 CI 2 N 9 0 4 HCI) C. 48.35; H, 3,88; N. 20,31. 
5 Found: C. 48.19; H. 4.01; N. 20.00. 



10 



15 



20 



25 



30 



PXAMPIE41 

Preparation of 7.8-dichloro-4-cyano-2-oxo-1 ,2.4-oxadiazolof2,3- 
alquinoxaline 5-oxide 



yxx 



CN 




An homogeneous mixture of dry ^mino^.T-drchloro-Z^uinoxalineea^onitnle 
1 dioxide (1.00 g, 3.70 mmol). dry dioxane (20 mL) and 2«hloroethy. isooyanate 
(2 40 g 22.75 mmol) was st*red and heated at 100-1 10 -C for 24 h. Toh*ne (20 mL) 
was added and the mixture was filtrated through active oharcoal-celite. The yellow 
solution was allowed to stand overnight at room temperature. The yellow crystals were 
filtrated and washed with toluene and diethyl ether (22 %). mp 268 -C. IR (KBr) 2232. 



61 



1805 1550 1400. 750. *H NMR (dlmettiylsuKbxide^) 6.68 (s. 1 H. HJ; 8.78(5. 1 H, 
18.85; Found: C. 40.24; H, 0.68; N. 1 8.82. 



T-chtoro^yano-Z-oxo-l .^xadiazotoP.^auinoxaUne 5-oxide 



10 



"0X 

o ^ 



An homogeneous nature of <by 3^7^2^noxalU»ca*on i W h , 1 .4- 

S *JJ To 6.30 mn*.). Z-eWo-oefcy. isocyenale (4.08 g. 38.73 rnrno,, end d* 
5 droxKie(1.50g.0Ju i ^. 1(XW „„ 24 h . Toluene (20 mL) 

dioxane (20 mU wee slined end heeled at 100 C loo i. 
„ added and Ihe n*du» wee fflraled — acdv. charcoa^ wa, 
all0 wed ,o .and ov^h,. The yeOow Calais wece filled and 

,n »* 1814 1544 1395 em'V 'H-NMR (dimettrylsutfoxide^ 8.15 (d. 1 H. HJ. 8.24 (d, 
20 T,Z:L\s. 1 «• H* MS m - (70eV> 262 ^ (ee, * 
CJtfMM C. 45.71; H. 1.14; N. 21.33. Found: C. 46.46: H. 1.32. N. 21.41. 

EXA MPLE 43 

25 Prepared of 6.7^( W o^-mem»h2-gu i noxe«neca rt »onitrt 1 e 1,4-dioxide 




30 



10 



15 



VL 

NH 3 was bubbled for 5 min through a suspension of S.Michlorobenzofuroxane 
( 116g 5.65 mmol) in methanol (1 .5 mL). A mixture of 5-methylisoxazole (0.41 g, 4.93 
mmol) "in methanol (0.5 mL) and a solution of KOH (0.27 g, 4.81 mmol) in methanol 
(2 5 mL) was added and the resulting mixture was stirred for 12 h. The yellow solid 
obtained was filtered off and recrystallized from chloroform/methanol (36 %). mp 204- 
205 «C IR (KBr) 3090, 1380 cm 1 . 1 H NMR (dimethylsulfoxide-d,) 2.62 (s. 3 H. CH 3 ). 
8.69 (s, 2 H. H 5 He)! MS (El) m/e (70 eV) M*= 269. ANAL (calc. for C^Cl^O,) 
C.44.44; H.1.85; N.15.56. Found: C.44.69; H.1.95; N.16.11. 



20 



py AMPLE 44 

Preparation of 2-(methoxycarbonylhydrazino)methylquinoxaline 1.4-diox.de 




A) Preparation of 2-methyiquinoxaline 1 .4-dioxide 

25 




y 



30 A dissolution of beniofutoxane (27.20 g. 0.20 mo.) in dry acetone (60 mL) wes 



(3 

^ with NH, The mixture was heated under refiux tor 5 h. Aft^coo^a 
predptta* was obtained and mo**** Ton ethane, as ^ ^ <™ " 
171-172 -C.R (KBO 1600. 1330. 1280 cm'. H-NMR (dimethy.su.fox.de^) 2.61 
<s3H.CH,,; 7.60-7.91 (m. 2H. H.. H,); 8.2M.60 (m, 2H. H s . H(). ANAL (cat. for 
5 C 61.36; H. 4.58; N, 15.90. Found; C. 61.49; H, 4.60; N. 15.93. 

B) Preparation of 2-b'rornomethylquinoxaline 1 ,4-dioxide 



10 




i 



15 



20 



25 



A dissoiurion of 2-rr«,hyK,u*»xa*e 1 .4^ (0.0, mo0 g»* «~ 

mL , was stirred at 12 -C. A sotu«on of bromine (15.00 mmoO - flta* ac*c a«d (20 

1 was added drop.se over the firs, dissoHrUon. Ana, «*, a, 12-20 

*hano, (40 mL, and agueous NaHCOj sotuaon (100 mL, were . add- . V* yefiow 

precipitate was filtered and reaystalUzed frdffi ethanol (56%). m P 162-164 C. 

This compound was used without further purification. 

C, A sotuttoo of 2-bromon^ytgu»,oxaUne 1.4<«oxK.e (1 .00 g. 4.40 mmoL, * ethanol 
was led a, room temperature and mixed Witt, another so,u«on o, methytcar^a* 
; . ,1 mmoL, in ettranot (20 mL>. The resuKng mortur, was ™««««'^ 
e h After remove, of th. sotvent a btac* o. was oWained and tteated w*h 

(5 mL) gMng a ye«ow so«d. wh*h was recrysta.fced - — - - 

NMR (dimethylsufioxide^ 3.66 (s. 3H. CH* 4,5 (s. 2H. * 2 * 

H* 8.01-8.22 <m. 2H. H, H* 8.53 (s. 1H. H,). ANAL (C„H„N 4 0 4 ) C. H. N. 



30 



pYAMPLE 4S 

Preparation of 2^1-l(2.4^initrophenylamino)iminolethyl].3-methylquinoxal.ne 1,4- 



15 



dioxide 



- rs — 

T » \=/ 



ax 



CHI, 



10 A) Preparation of 2-acetyl-3-mewylquinoxalirte 1.4-dioxide 




Acetylacetone (12.00 g, 0.12 mol) was dropwise added o/er a cooled (0 -C) 
solution of benzofuroxane (13.60 g. 0.10 mol) in morpholine (120 mL). The mixture 
was stored at room temperature for 12 K The yellow precipilale was collected and 
20 washed with oold isopropanol. Finally. recrystallization from isopropanol afforded 
yellow crystals (89%). mp 151-153 -C. IR (KB,) 1700. 1330. 1275 cm' . H-NMR 
(dimethylsulfoxide^ 2.48 (s. 3H. CH,); 2.70 (s. 3H. 0^ 7.78-8.02 (m. 2H. H* H* 
8.31*63 (m. 2H. H, H,). ANAL (calo. for C,H,„NA) C 60.55: H. 4.62: N. 12.84. 
Found: C. 60.65; H. 4,51; N. 12.91. 

M B) A mixture of 2.4-dinUrophenylhydrazine (2.18 g. 1 5 mmol). ethanol (50 mL). 

water (10 mL) and concentrated sulphuric acid (15 mL) wa, dropwise edded over a 
solution of 2-acetyl-3-methylquinoxaline 1,«io,ide (2.10 g. 10.00 mmoO. The 
,esu,«ng mixture was slined and healed under reflux for 2 h. After coo«ng an orange 
solid was obtained, grated and recryslallized from ethanolN.N-OMF (40%). mp 221- 
223 *C IR (KBr): 3298, 1616. 1326. 1277 cm'. 'H-NMR (dimethylsullbxideKW 2.47 



30 



5 



10 



(s.3H. CH 3 ); 2.56 (s. 3H. CH 3 -ON); 7.87-8.01 (m, 3H. H 6 '. H e . H 7 ); 8.41-8.55 (m. 3H. 
H 5 \ H 5 , H 8 ); 8.91 (s. 1H. H 3 '); 11.15 (s, 1H. NH). ANAL (calc. for C 17 H„N 4 0e) C 51.25; 
H. 3.51; N. 21.10. Found: C, 51.46; H. 3.51; N. 21,39. 



PYAMPLE 46 

Preparation of 2-[1-{ben2oylamino)iminolethyl-3-rnethylquinoxatine 1.4-dioxide 



t r^O 

a*r- 



A mixture of 2-acetyl-3-methylquinoxaline 1. dioxide (1.00 g. 4.58 mmol). 

15 benzyihydrazine (2.40 g. 9.16 mmol). sulfuric acid (2 drops) and ethanol (20 mL) was 
stirred and refluxed for 3 h. On cooling, the solid was collected and washed with cold 
ethanol. Recrystallization from ethanol afforded a yellow powder (52%). mp 202-204 
•C. IR(KBr): 3170. 1692, 1332, 1274 cm \ 1 H-NMR (dimethylsulfbxide-d 6 ): 2.38 (s. 3H. 
CH 3 ); 2.51 (s.3H, CH 3 -C=N); 7.53-7.56 (m, 3H, H 3 \ H 4 \ H $ «>; 7.91-7.99 (m. 4H, H 2 \ H 6 \ 

20 H 6 . H 7 ); 8.51 (m. 2H. H 5 . H 8 ); 1 1 .17 (s. 1H. NH). ANAL (calc. for C ie H 16 N 4 0 3 ) C. 64,28; 
H, 4,76; N. 1 6.66. Found: C. 64,46; H. 4.98; N, 16.78. 

S AMPLE 47 

Preparation of 2-[1-(aminotiocarbonylamino)iminolethyl-3-methylquinoxaline 1.4- 
25 dioxide 

s 

II 

0 jjj— MM— C — M** a 



ax- 



30 



A m ixh.reof2-acelyW-meth»l,uinoxa«ne1.Mioxide(1.C)09.4.58 

1 efiuxed for 20 h. A0« coding a predate was obtamed. M 

from ^ - «« * « ~ ~ £ 
128 0 cm". 'H-NMR (d»*^ 2.07 (,3H. CH* 2* J. «. «rCJ 
7 93-7,7 <m. 3H. H.-. NHj); 8.3W.51 * 3H. H» H, H* 1076 * NH ANAL 
^ for CANAS. C. 49,* H. 4.48: N. 24.05. Found: C. 49.76. H. 4.49. N. 



23,89. 



10 



15 



20 dioxide 

T r — "--O" 0 "* 



25 




I 



30 



A m^re of p,o,uansu«on^razine (1 .70 9. 9.17 mmo,,. ethano. (10 mU 
Amoaure v dIopwi se added over a mixture of 2- 

ano concentrated suipbunc aod (2 drnpa M ^ Th. 

cohere mbrture was stned and heated for ethanoUN .r«3MF 
was obtained, treated with isopropanot and recrystaKe 



(65%). mp 218-223 IR (KBr): 2990. 1420, 1334. 1287 cm\ 'H-NMR 
(dimethylsulfoxide^le) 2.01 (s.3H. CHrAr); 2.17 (s. 3H, CH,); 2.39 (s. 3H. CH,-ON); 
7,39-7.43 (d. 2H. H 3 \ H,*); 7.74-7,78 (d. 2H. H 2 \ H 6 '); 7.86-7.97 (m. 2H. H 9 . H 7 ); 8.37- 
8,45 (m, 2H. H s . H.), 11,21 (s. 1H.NH). ANAL (cate. for C 18 H 18 N 4 0 4 S) C. 55.90; H. 
4,66; N, 14,50. Found: C, 56,23; H. 4,88; N, 14,58. 



fiXAMPLE 49 

Preparation of 2 -[3-<p-chlorophenyl)-^^ 



10 I 





1 5 A) Preparation of p-chorobenzoylmethylentriphenylphosphorane. 

To a solution of p-chlorophenylbromomethylketone (0.10 mol) in anhidrous benzene 
(100 mL) was added a solution of triphenylphosphine (0.10 mol) in anhidrous benzene 
(100mL). The mixture was stirred at room temperature for 30 min. The white 
phosphonium salt was filtrated and dissolved in methanol (200 mL). Sodium 

20 methoxide (0.10 mol) in 200 mL of water was added. After stirring for 2 h., additional 
400 mL of water were added. The organic compound was extracted with diethyl ether 
(4 x 120 mL) and dried over dry Na^O.. After removal of the solvent, the yellow 
residue crystallized from a mixture of benzene/petroleum ether. The phosphorane was 
used without further purification. 



25 



B) Preparation of 2-dimethoxymethylquinoxaline 1.4-dioxide 



30 




10 



15 



P^valdehyde dtaemylaeetal (11.80 g. 0.10 mefl wasdropw.se added ove, a 
JTT^L of benzofcroxane (13.60 g. 0,10 mo,) in diethy, ethe, (60 ml), 
coded (0 C) solut,on _ changed from yeilow to 

Pyridine (2 drops) was added. The *• w85 isolate d. 

purpte. After sdmng for 12 h. a. room temperature, a eHow P P 
Pecrystallfcadon from edoano. afforded yellow cystels <™ . «* 145 

(KBrI: 1610. 133, 1260cm-. ^'^f^^Z Z 
,K CH); 7.65-7.95 (m. 2H. H.. H 7 >; 6.37*70 (m. » * * * ^ 

(cale. fo,C„H,^) C. 55,93 ; H. 5.12; N. 11.66. Found: C. 55.73. H. 5.01. 



C) Preparation of 2-formylguinoxaline 1 ,4-dioxide 



20 



25 



30 



a; 

\ 

a 

. . _„:j« /o-ir 0 001 mol) in ethanol (3U mu>. ■ 
dimethoxymethylquinoxaline 1.4-oioxrae v - a. • 

stirred at room 

mixture was heated in a water dad, for 60 mm The ™~ and 

8.46 (s.1H.H 2 ); 10,25 (s.1H. CHO). 

This compound was used without further purification. 

a a a^m* (0 10 mol) an d p " 
0) 2 . F ormy*,uinoxa«ne <_ 

cH^enzoyime^entripheny^spho^ne , °J ^^ alotthesottfent(h e 

— 7--;S; • oi»6 -C. IR (KBr): 1600. 1330. 
residue was reciystallired from ethanol (59 A), mp 



1280 cm V 1 H-NMR (dimethybulfoxide^): 7.68 (d. 2H. H*\ H 5 ');8.33 (d, 1H, CH); 8.38 
(d. 2H. H 2 \ H 6 "); 8.20-8,80 (m. 2H, He. H 7 ); 8.80-9.09 (m, 2H, H 5 . H 8 ); 8.82 (d. 1H. CH); 
9.88 (s. 1H. H 3 ). ANAL (C^H^CINA) C. H. N. 



5 FXAMPLE SQ 

Preparation of 2-(3-oxo-1-butenyl)quinoxaline 1.4-dioxide 



10 



15 



20 



25 




CH.CHCOCHj 



A) Preparation of acetylmethylentriphenylphosphorane. 

To a solution of bromoacetone (0.10 mol) in anhidrous benzene (100 mL) was added 
a solution of triphenylphosphine (0.10 mol) in anhidrous benzene (100 mL). The 
mixture was stirred for 30 min. The white solid was filtered and dissolved in methanol 
(200 mL). Sodium methoxide (0.10 mol) in 200 mL of water was added. The mixture 
was stirred for 2 h. Water (400 mL) was added, and the organic compound extracted 
with diethyl ether (4 x 120 mL). The organic layer was dried over N4SO* After 
removal of the solvent, the crude solid was recrystallized from benzene/petroleum 
ether. The phosphorane was used without further purification. 

B) 2-formylquinoxaline 1.4-dioxide (0.10 mol) and 
acetylmethylentriphenylphosphorane (0.10 mol) were dissolved in chloroform (25 mL), 
The mixture was heated under reflux for 6 h. After removal of the solvent, the res,due 
was recrystallized from ethane. (65%). mp 197-199 -C. IR (KBr): 1600. 1320. 1265 cnY 
' 1 H-NMR (dimethylsuifoxide^): 2.53 (s, 3H. CH 3 ); 7.73 (d. 1H. CH); 8.33 (d. 1H. 
CH); 8.36 (m. 2H, H, H 7 ); 8.91 (m. 2H. H, H* 9.56 (s. 1H. H 3 ). ANAL (C 12 H t0 N 2 O 3 ) 
C, H. N. 



30 



^0 



15 



FXAMPLE 51 

Preparation of 2-[3-(4- m ethoxyphenyl)-3-oxo-1-propenyl]-3-melhylqu l noxal.ne 1,4- 



20 



dioxide 



ax 



*j CH.CHCO- (' VOCH. 




(M CM, 

I 



1 0 A) Preparation of 2,3-dimethylquinoxaline 1 ,4- dioxide 




»>l CM 3 



25 



A cooled (5 -C) solution of bemofuoxane (13.60 g, 0.10 mol) and morphoUne 
(120 mU was stirred for 10 min. Butanone (9.60 g. 0.12 mol) was added dropw.se. 
The mixture was stined at room temperas for 24 h. Reaotion was earned on by 
TLC. Aner removal of the solvent, a brown gum was obt*ned and triturated wdh 
methane. (50 mU. Tbe solid was re «vstal«zed from ethane, as yeaow crys«a|s 63%K 
™ 19M93 «C. IR(KBr): 1605. 1320. 1280 cm 1 . 'H-NMR (dimethylsuKoxtde*.,): 2.70 
( s 6H CH,); 7.60-7.S4 (m. 2 H. H„ H 7 >; 8.30-6.60 (m. 2H. H 5 . HJ. ANAL (ca.o. for 
C^W*» C 63.15; H. 5.30: N. 14.73. Found: C. 63.31; H. 5.42: N. 14.53. 

Bl Preparation of 2-formy.-3.methy.quinoxa.ine 1 ,4-dioxide 




1\ 



2 3-Dimemy1quinoxa>,ne I.Wtodde (3.80 g. 0.02 mo« was dissoWed in hot 
ethyl acetate (150 mL). Sefenium dioxide (2.30 g, 0.02 mo.) wee added, the nature 
was heated under reflux fdr 4 h. After remove, of me solvent a dark-md residue was 
obttned and extracted with ho. chtorofbmt. The sohren. was remov* end a yeHow 
soHd was obta i n«d,Reerysta« i zaflon from etheno, yieWed yeflow ayaa* (73%), mp 
181-184 *C. 

This compound was used wHhout further purification. 

C, A mbdur. of «» * °°] * 

^oxybenzoy^neipheny^hosphorane (0.01 mo.) and chtorofom, (50 mL) 

«. heated under reflux for 12 h. A«er remove, of me so.en. a brown rescue was 
obteined. Recrys«za«on from e*enovW.N-DMF gave yeflow c^tals (60 mp 197- 
,98 ,R (KBr): 1660. 1610. 1340. 1280 cm '. 'H-NMR «M|M-^ ^7 
(,, 3H. CHj); 3.95 (s. 3 H. OCH,,; 7.12 (d. 2 H. H, H,.>; 7.85*10 (m. 2 : It H. H* «6 
d 1 H. CH, ; 8.28 (d. 2 H. H 7 H»); 8.65*95 ,m. 2 H. H, H* 9.38 (d. IK CH ANAL 
(cak, for Wl OJ C 67.85; H. 4.79; N. 8.33. Found; C. 67.66; H. 4.90; N. 8.17. 



3 



Preparation of 2-benzoyl-3-methylquinoxaline 1 ,4-dioxide 



O 

I 



CO' 

o 

/ 



A soiuson of benzoyl ,19.40 g. 0.12 mo» ,n mo^hCne P0 mL, was 
^ added over a ccoted (0 •« so,uflon o, benzofuroxene ,1 .60 g. W m^n 
m o,pho,i„e (100 mL). The mhdure we, stirred a. room tempore for 5 h. The yetow 
Z*™ wes co«ected by fl-rarion and reoystaflized fron emeno, as ye,*w p,ates 



IX 



(87%). .np 224-225 -C. ,R (KBO 1680. 1335. 1285 cm'. H-NMR 

« 2 55 Mi «* 7.47*17 (n, 7H. H.. H, 5H Ar); 8.51*8 , * » 

ANAL (catc. for CWW C 68.58: H.4.31; N. UUM C 68.77, H. 4.40. N, 



10,07. 



5 



FXAMPLE S3 

Preparation of 2-ethoxycarbony«-3-methylquino X aline 1,4-d.ox.de 



10 



15 



20 



25 




A m i*ure c. benzofcroxan. (13.60 g. 0.10 mo.) and ethyl acety-ace^e (13.00 
.dO^wass^.O^Mo^ewas^pwiseaddeo C"-*«»~ 

mp ,33-134 -C. ,R (KB,, 1740. 1335. 1280 cnW H-NMR: 1.36 < 3H. CH 2.50 (s 
3„ P . CH.; 4.55 ,c. 2H. CH,,; 7.81-8,0 ( r, 2H. H, H* M*MM» » * HJ 
ANAL (cafe, for CrfWM * 68.06: H. 4.87: N. 11.28. Found: C. 58.23. H. 4.55. N. 



11.20. 

p;p;ftfllPt.E 54 

Preparation of 2-benzoylquinoxaline 1 .4-dioxide 



O 

I 



CXT" 




I 

a 



30 



13 

A) Preparation of ethylbenzoylpyruvate. 

Potassium (27 g. 0.67 mol) was added carefully over dry diethyl ether (200 mL) 
under nitrogen. Ethanol (6 x 30 mL) was added. The final solution was diluted with 
diethyl ether (1500 mL) and diethyl oxalate (98 g, 0.67 mol) was added. After stirring 

5 for 15 mm, acetophenone (92 g, 0.70 mol) was introduced and a yellow dissolution 
was obtained and precipitated a yellow solid. The filtered solid washed with ethyl 
ether The potassium salt was mixed with concentrated sulfuric acid (60 mL) and dry 
ethyl ether (750 mL) in a cooled (0 -C) system. The complete mixture was stirred for 2 
h The organic solution was washed with aqueous sodium bicarbonate and then with 

10 water. The organic layer was dried over sodium sulfate. After removal of the solvent a 
yellow-reddish oil was obtained which crystallized on cooling (65%). 

B) A solution of ethylbenzoylpyruvate (16.40 g, 0.12 mol) in triethylamine (50 mL) 
and ethylacetate (30 mL) was slowly added over another solution of benzofuroxane 

15 (13 60 g 0.10 mol) in triethylamine (200 mL). The resulting mixture was stirred at room 
temperature for 72 h. Reaction was carried on by TLC. The yellow solid was collected 
and recrvstallized from ethanol-DMF as yellow cristate (63%). mp 240-243 IR(KBr): 
1695 1375 1225 cm 1 . 1 H-NMR (chlorophorm-d): 7.45-7.75 (m, 3H. H 3 \ H 4 \ rV); 
7 80-8.11 (m. 4H. H 2 '. H,\ H, H 7 ). 8.35 (s, 1H. H* 8.50-8.82 (m. 2H. H 5 . H,). ANAL 

20 (Calc. for C 15 H 10 N 2 O,) C. 67.77; H. 3.78; N. 10.52. Found: C. 67.87; H. 3.92; N. 10.18. 

EXAMPLE 55 

Preparation of 6,7-dichloro-3-methyl-2-methylthioquinoxaiine 1.4^.ox.de 



25 



"XXX" 

CI - CHg 



30 A) Preparation of 1-methylthiopropanone 



14 

1.Ch,orop«,panon. (2.90 9. 3130 mmol) w» added to a solution of sodium 

ix • at n °c The resulting mixture was 

tniomethoxide (2.20 9. 31 .40 mmol) " elhanol at 0 C. Th. re g 

stirred and heated under reflux (or 2 h. Afle, eooling. the inorsan-c safls were filtercd 
,« and the soWent was removed 9^ a brown 9 um (90%). TO. compound was used 
5 without further purification. 

a\ A ^uUon of' 1-methylthiop^anone (1.10 9. 10.50 mmol) and 5,6- 
lllo.roxane (2.30 9. 11-20 mmoP, In methano, (10 m L > was 
or, ammon* for 10 min. The mixture was allowed ,0 s*nd a, room 

* The oredpitated solid was flitted and mobilized from methanol- 

10 :::rr w p rii 85 -c. ,~ - ^-^ns 

2 65 (s 3H CH3); 2.82 (s. 3 H. SCH* 8.62 (s. 1 H. H s >; 8.66 (s. 1 H. H* MB 0 «* 
S £ 290. ANAL (cafc for **CWW C 41.24: H. 2.75; N. 9.62. Found: 
C.41.09;H. 2.77; N, 9.56. 

15 



20 

O 

I 

25 ^ ^ / oCh3 

o 

A solution of 6 7^hloro.2-me.hy^emy«hio,uinoxaline 1*M» (150 9. 
30 , 10 m JZllrm ( ,0 mU> was stined a, 0 -C for 10 m, 3^^ 



It 



acid (1.00 g, 5.80 mmol) dissolved in chloroform (15 mL) was added. The mixture was 
stirred at room temperature for 12 h. The solution was washed with aqueous sodium 
bicarbonate. After drying the organic layer over sodium sulfate the solvent was 
removed. The resulting solid was recrystallized from methanol-chloroform (70%), mp 
202-203 °C. IR (KBr): 1370, 1028 cm* 1 . 'H-NMR (d-chlorofbrm) 2.90 (s, 3H, CH 3 ); 3.24 
(s, 3 H. SOCHj); 8.48 (s, 1 H. H 6 ); 8.63 (s. 1 H, H 5 ). MS (El) m/e (70 eV) M*« 306. 
ANAL (calc. for C 10 H;CI 2 N 2 0 3 S) C. 39.09; H, 2.61; N. 9.12. Found: C. 39.11; H, 2.70; 
N, 8.92. 



10 EXAMPLE 57 

Preparation of 6,7-dichloro-2-methyl-3-methylsulfonylquinoxaline 1 ,4-dioxide 



15 



"xrx""" 



A solution of 3-chloroperbenzoic acid (1.86 g, 10.80 mmol) in chloroform (18 
mL) was slowly added over a cooled (0 8 C) solution of 6J-dichloro-2-methyl-3- 

20 methylthioquinoxaiine 1.4-dioxide (0.80 g. 2,70 mmol) in chloroform (10 mL). The 
resulting mixture was stirred at room temperature for 12 h. After washing with aqueous 
sodium bicarbonate solution, the organic layer was dried over sodium sulfate. After 
removal of the solvent the residue was chromatographied by eluting with ethyl acetate 
giving a yellow solid (92%). mp 195-196 «C. IR (KBr): 1371. 1149 cm\ 'H-NMR (d- 

25 chloroform) 3.03 (s. 3H, CH 3 ); 3.67 (s, 3 H, SOjCHJ; 8.63 (s, 1 H, H 9 ); 8.70 (s. 1 H, 
H 5 ). MS (El) m/e (70 eV) M*= 322. ANAL (calc. for C 10 H e CI 2 N 2 O 4 S) C. 37.15; H, 2.48; 
N, 8.67. Found: C, 37.03; H, 2.54; N. 8.37. 



PXAMPLE 58 

30 Preparation of 6.7-dichloro-2-methyl-3-(4-nitrophenyl)thioquinoxaline 1 .< 



10 



7fc 



CI 




- »sJO- 



NJ CM, 
I 

O 



A mixfur. of iWhenyWhioprcpanon. (1.40 a 6.70 ™* W- 
o^nzofuroxana (1.40 9 . 6.80 r^roO and m-hano. ,10 «V wa. 
diy aromonia for 10 n*. Tha oompfc* m«u» was aUowad o stand - «m 
Ipararura (or 12 h. The pradpifct. was washed w«h melhano. and racked 
Z^anc^drn, (30 % , „ 10,103 « (KB, »* ~ « - ■ 
-H-NMR (d-cNorofon.) 2.88 (s. 3H. CH 3 >; 7.30 (d. 2 H. H, «V > • « « * «. 
H, H, J* 8 Hz); 8,5 ( s. 1 H. H,>; 8.72 (s. 1 H. H,. MS (E > n* V*« >» - 
ANAL (Ck, for CrfWW» * 45.23; H. 2.26; N. 10.55. Found; C. 45.34. H. 2.44. 



15 N, 10.14. 



20 



FXAMPIE SS dioxide 
of 67^chtoro-2-methyl-3-phenylth.oqu.noxal.ne 1 .4-d.ox.de 



Preparation 
25 



30 



^7 



Dry ammonia was bubbled into a solution of 1-phenylthiopropanone (7.50 g. 
45 20 mmol) and 5.6-dichlorobenzofuroxane (9.30 g. 45.40 mmol) in methanol for 10 
min The mixture was allowed to stand at room temperature for 12 h. The resulting 
precipitate was filtered and recrystallized from methanol-chloroform (60%). mp 181- 
182 «C IR (KBr): 3095. 1600. 1380 cm" 1 . 1 H-NMR (d-chlorofbrm) 2.76 (s. 3H, CH 3 ); 
7 26 (m. 5 H. Ph); 8.55 (s. 1 H. H 8 ); 8.65 (s, 1 H. H*. MS (El) m/e (70 eV) M** 352. 
ANAL (calo. for C^NAS) C 50.99; H. 2.83; N. 7.93. Found: C. 51.00; H, 2.87; 
N. 7.90. 



10 FXAMPLE 60 

Preparation of 67^ichloro-2^^ 



15 



:xxx; 



_/~\ 




20 



25 



A mixture of 6 J^tofo-2-methyl-3i)henylthioquinoxallne 1.4^ioxide (1.00 g, 
2 80 mmol). MftMptriMM* acid (0.60 9 . 3.50 mmol) and chtorotom, (15 mL) was 
stirred at room temperature for 12 h. The organic sotution was washed with aqueous 
sodium bicarbonate solution and dried over sodium suHate. After remove, of the 
rtrt a yellow soHd was obtained and recrystaized from methanol^*™ 
(78%) mp 161-162 -C. IR (KBr): 3095. 1610. 1329. 1053 cm 1 . 'H-NMR <d«hlo,ofbnn> 
2.86 (, 3H. CH3); 7.44 (m. 3 H, H, H, H s Ph, 7.95 (m. 2 H. H, H„ Ph); 8.56 <s. 1 H, 
H s >; 8.65 (s, 1 H. H* MS (El) m/e (70 eV) M'= 368. ANAL (oak, for CJMWW 
C. 48.78: H. 2.71; N. 7.59. Found: C. 48.50. H. 2.68; N. 7.70. 



Preparation of 6.7-dichloro-2-methyl-3-phenylsulfonilquinoxaline 1 dioxide 




A solution of Wniiehlo^2-mett^3-pheny1thioq U inoxaline 1/Wtoxide (1.00 g 
2 80 mmoO and S^pertenzoK: ao«. (2.30 g. 13 30 mmoh in ehlomfd-m (80 mU 
waa stirred a. room temperature for 12 h. The organ* solution was washed w* 
aqu eoua sodium bicarbonate and dried over sodium suifafe. The sofvenf was rented 
and .he resuming so, W waa re«ys*ed from methanc^ofom, 
173 -C. .R (KBr): 3000. 1356. 1128 cm'. 'H-NMR (d-chlorofom,) 2.54 (s, 3H. CH 3 ). 
7.50<,.2H.*H,Ph.*8Hz,;7.68<UH.H,Ph.^^^ 
J= 8 HZ); 8.17 <s. 1 H. Hj); 8.40 (s, 1 H. HJ. MS (El) n*e (70eV) M - m ANAL 
(ealc. for CHINAS) C 48.75; H. 2.80; N. 7.27. Found; C. 46.81; H. 2.20. N. 



6.95. 



Preparation of 2.6.7-trichloro-3-methylquinoxaline 1.4-d.ox.de 



0 



XXX.., 

i 

o 

A solubon of ej^m^emy^ethy^onylguinoxaline 1.4-dioxide 
,0.50 g. 1 50 mm*) in concentrated HC. (4 mU was siined and beefed a, 80 -C tor » 
mi „ L mixture was sfirred a, room femperafure for 12 h. AddMon of water 20 mL) 
:ieTpLp«a,e. which was f,«ra,ed and recced from 
gZ ayeil s* ,24%). mp 17,176 -C. I" (KB„; 1505. 1380 cm' H-NMR £ 
111, 2.82 (, 3H. CHa); 8.73 ,.. 2 H. H s H.,. MS (BO nVe (70 eV) M - 278. 



10 



15 



20 



1Q 

ANAL (calc. for CHrfWA) C - 3864; H ' 1 79: N ' 1 ° ° 2 - F ° Und: °' 2B ' 65 '' 1781 * 



10.07. 



EX AMPLE 63 

5 Preparation of 6 .7-dichloro-3-methyl^ 
1 ,4-dioxide 



o 

1 



XXI 



[3-(N,N-Dimethylamino)propyl]amine (0.13 g. 130 mmol) was added dropwise 
over a solution of 6J^ichloro-2-methyl-3-fnethylsulfonylquinoxaline 1,4-dioxide (0.50 
g, 1.50 mmol) in dioxane-chloroform (10 mL-3 mL). The complete mixture was stirred 
and heated at 80 «C for 10 h. After removal of the solvent an oil was obtained and 
chromatographied by eluting with dichloromethane-methanol (90/10, v/v) giving a 
brown-red solid (47%). mp 186-187 IR (KBr): 3440. 1629. 1370 cm* 1 H-NMR (d- 
chloroform) 1.88 (q. 2 H. CH 2 . > 6 Hz); 2.25 (s. 6 H. N(CH 3 ) 2 ); 2.44-2.52 (m, 2 H. 
CH 2 N); 2.73 (s. 3H. CH* 3.66 (t. 2 H. NCH 2 ,J= 6 Hz); 7.69 (s. 1 H. NH); 8.50 (s, 1 H. 
H,); 8.54 (s. 1 H. H 5 ). MS (El) m/e (70 eV) IT- 344. ANAL (calc. for C 14 H 1ft CI 2 N 4 0 2 ) C. 
48.70; H, 5.22; N. 16.23. Found: C. 48.61; H. 5.34; N, 16.03. 



25 FXAMPLE 64 

Preparation of 2-amino-6.7-dichloro-3-methylquinoxaline 1,4-dioxide 

T 

CI .Kl^ NH, 



30 I 



:xxx. 



SO 



A sotuuon o, ^o^my^emy^uinoxacne 1 A*»* 

, 70 mrnoO and formal acetate <P» ■■ 5 80 mm °» h """"Tt 2 
Zted under reflux for 30 min. AddKion of wata, (10 mL, and subsequent 

l W on*ane— (10/90, a ye„ow so«d PW £ • «« ^ « 
(KBr): 3413. 3327. 1344 cm'. 'H-NMR (dimethyWoxide..,) 254 * 3 H 0*7*4 
s. 2 H, NH* 8.41 ,.. 1 H. H* 8.48 ,s. 1 H. H* MS <B> m/e (70 eV^ U I - 259. ANAL 
U for WW C. 41.54; H. 2.69; N. 16.15. Found; C. 41.62. H. 2.68. N. 



10 16.24. 



EXA MPLE 65 

Preparation of 2.3-dicyanoquinoxaline 1.4-dioxide 



15 



20 



i 

a 

PreDaration of quinoxaline 1 .4-dioxide 
' " mixture o, denzofuroxane (4.08 9 . 30.00 mrnoO. K |KW» 
30.00 mmoi, and ad* acefcte (15 mU - adrrad a, 0 ^ ^ — 

(5 ,6 g , 60.00 mmoO was *M * — • £ amove, o, «»e 

eompiete mixture was sdrred a, room temperature to, 2h. Aft* r«no^ 
^en, ft. crude sotid was recrystaiiaed from «opmpanol grvmg y. 
(79%), mp 240- 241 °C. 

This compound was used without further purification. 

.■ 1 A^i^ide M 00 g 6.20 mmoi), potassium ferricyanide 
B) A mixture of ouinoxaime * ^ mmol) , ethanol (70 mU) and 

30 (2.44 g, 7.40 mmol). potassium cyanide (2.44 g, 



25 



?! 



water (30 mL) was stirred at 0 -C for 3 h. The precipitate was filtrated and purified by 
chromatography by elating w«h ethyl acetate. Yellow solid (18%), mp 224 IR (KBr): 
2236 1365 cm 1 . 1 H-NMR (dimethylsulfbxide^ 6 ) 8.24-8.29 (m. 2 H. H 6 H 7 ); 8.59-8.63 
(m. 2 H, H S H 8 ). MS (El) m/e (70 eV) M*= 212. ANAL (calc. for C 10 H 4 N 4 O 2 ) C. 56.60; 
5 H, 1.89; N, 26.41. Found: C, 56.36; H, 1.91; N. 26.42. 



E XAMPLE 66 

of 7*hloro-3*thoxycaroonylamino^ 1 dioxide 



10 



15 



20 



Preparation 



XXX 



inj NMCOOCHjCHg 



A solution of 7<hk W o-M^2^o-1.2.4 < xadi3ZOlo[2>alquinox a .ine S^xrde 
,0 50 9. 1.90 mmol) in methanol (25 mL) was boated undo, reflux for 2 h. The 
precise was nitrated and washed w*h ethyl ether and recrystefced from 
^noUdioxane (17%). mp 178 -C. IR (KBr): 3414. 1724. 1531. 1323 on' H-NMR 
(dimethyteuBoxld^): 1.27 (.. 3 H, OH* 4.22 (o. 2 H. CHJ; 8.09 (d. 1 H H* 8.46 (d 
1 H. H,); 8.49 (s, 1 H. Hg). MS (El) mfe (70 eV) M'= 308. ANAL (cate. for CAC.N.O.) 
C, 46.68; H. 2.92; N. 18.15. Found: C, 46.55; H. 2.88; N. 17.98. 



25 



FXAMPLE67 

Preparation of 7.8-dkmtoro-Wrrinotemoptendine 5,10-dioxide 




Cn^torm (20 mL, was satu^ w«n d* a^mcni, and 
, 2 ^^.a^uinoxaBne 5-o»da (0.15 » 0.51 mmo.) waa added. da* 

hat acatone and diatoy. athar. (56%). mp >300 °C. IR (KBr): 3451. 3090, 1696. 1546 

Is! 298. ANAL Mc. for C^A) C 36.22 : H. 1 .59; N. 22.29. Pound. C. 36.26. 
H, 2.14; N, 22.27. 



^^4-^0-3^ 




a 

1 ? 4^adiazolo[2 3-afeuinoxaline 5-oxide (0.20 g. 
A solution of 4-cyano-2-ox(M.2.4-oxad.azoioiz. « 

/on mi \ was stirred for 30 mm. 
na? mmol) in dry dichloromethane (20 mL) was stirrea 
0.87 mmol) ry ^ fed ^ 

dimethylamino)ethylam,ne (5 drops) was was 
mixtU re was allowed to stand at room tempera^ «J. T* P* 



FBS at 37°C and 5% CU 2 . uaiw suspension were 

•«« «f 2x10* cells/ ml was prepared. 30 mi ot 
and a suspens.on of 2x10 harme ticallv sealed with rubber caps, 

sensed int. 50 mi *_ ~* ^ ^ ^ w . re g as,.d ei*.r w*n 

pur . * 0, with pur. N* ^^1,, (n the presence 0< the compound. A, 

,he cei r — - — — "* in ,resh medium - r 

the end of the 2 hours tne ce seven days 

-•••-nrr^i^-— - c — *~ 



cells. 



^ conditions and the potency and 

Compounds we,. tested twice in ox,o and * response Stepha- 

na seiectivity - - ^^J^T^ , OWW the v.... the 
T.e potency is the dose wh,ch ^* « ^ by Hypoxic 

, auin o«,inec— ,,e M» 3. ^ „ 

^.M-dimethviantmo, r^^*-* „ ^ gg% „, „„, 

27. «. 1 ». are shown. ,n ^-.O^ eventration is needed 
(Potency - 0.4). under ox* condrtions. a 250 roio g 



. .... ,urR - 250) Under the same assay 
t0 oM ain *e same percentage o, cai. Mtag (HCH - • . ^ 

. ««« HCR for T rapazamine are ana / 
conditions the potency ano HCR P ^ ^ TlttpntmiM . 

compound 27 is 75 times mora potent and 3 «.mea m 



ft 



l„ Tab.. I th. potency and HCR of sevaral guinoxalinee ara shown, a., these 
qui „oxa,in.s at. mot. potent than Tirapazamin. and most of than, at. aiso mot. 
selective. 



TABLE 1 
COMPOUND 




Determination of MTD f 
Th. maximum tolerated dos. (MTD1 wa. determined in ,.m... Ba.b/C ™c. 

20.259 weight. Th. MTD was determined after a sing,, i.p. adminisuatron and waa 
efinad aa th. doa. which ptoduca, a 20% weight ioaa on the third day «~ doa^ 
; rl , some MTD data are presented. All th. compound. w.r. pr.p,ted 



tU , a , ffla .^---;^ ( 7 . ehloro .3,3- (N .N. 
of these quinoxalines are lese tox,e than . * dioxide (27) was dissolved 
dirne.Marninoipropy.arn^^ 

in sa»ne. This compound ie five time, more tox,c than T,repez,m,ne. 



10 



15 



20 



TABLE II 
COMPOUND 




Solubility of compound 27 ™ mooU nd 27, the latter was at 

^.-rrrirzrr^ 

with compound 27. 




25 



87 



,„ v ,v. ac.iv.ty .. compound 27 ^ jn an „ ^ 

day ( 0. 9 00h ana tM«. - * — £ £ ^ - «-* 

— - or on.y » « ^ ^ ^ a mixture of colla9 . na9 .. 

were removed, chopped mechanically and d„.sted m 

prena se and OWAse. ^f^ZZ^*-" * ~ 
the cells were centrifuged. bve cells, counted witn r YP 

The results are presented*- figure 2. The Con 9 Tirapazanline and 

wi ,h Tirapazamine given at an 8 fold h.gne , artecove dose:toxie 

5 .,o.d lower than .hat of Tirapazamine. the Therepeuuo Index (etfecove 
Jsllof compound 27 Is at least 1 .6 tiroes higher than Tlrap.zam.ne. 



CLAIMS 



10 



15 



1. A compound of Formula 1 



20 




25 



wherein: 

^.^SST- * or phen, - P-» 

4alC0Xi0r ' ftan » C(R10)=N-NH- R 11 whe-etn RIO * H orCMakyl and R11 * 
* „ a 9 roup o, " ^ e , sjmpte rink , ^ mfccarton.. «** 
a group of formula -X-Y wherein X ca a|ty 
sulfinyl and sulfonyl and Y can be ammo and phenyl where *~* 
£L by one or two S ubs*uen* chosen befween .0, am™ and methy, 

R 3 is a group of formula 

.NH-C1-6aM-N(A1KA2> C1-4alkyl oplionalty susbtiluled the alkyl by 

therein A1 and A2 are independently H or CVW J ^ ^ 

rrrrL^^^a^rep.cedbyCV 
4alkyl or 



30 



R 3 represents a group of formula 



81 
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^«n«i in claim 1 and R6 and R7 have the meaning 
wherein R2 has the meaning defined .n claim 

, • , 1 nr R2 and R3 together represent a group of formula 
defined in claim 1 or R2 ana wg r< , nresen ts H C1-4atkyl or C1- 

. NH .CO-NR11-C(=NH)- wherein R11 independently represents i H. C 

r 6 and R 7 independently represent 
H; 

halogen; 
CF 3 ; 

C1-4al!cyt". 

C2-5alkanoylamino; 
is excluded 

ora pharmaceutical* acceptable salt derived. 

3 A compound as claims 1 or 2 wherein n 
CI MeO or CF 3 if R6 or R7 are not hydrogert 

hydroxy. C1-4 alkoxy. ammo, Cl^alkyiamino, 



10 



, ♦ „ s or 6 membered heterocyclic ring optionally 
A1 and A2 along with N complete a 5 or 6 mem ^ g 

containing a N, O or S atom in lieu of a carbon atom. th.s nng 
carbon replaced by d^alkyl or 

6 Any of the following compounds: ^ nM& i 4 -dioxide 

L.rci(3^^ 1* 

dioxide • ^o^..inoxalinecatbonitrile1,4-dioxide 

^emoxy^in^yiamir^^^ 

6^0^^^— ^rl^ ,4-dfcxide 
6^loro-3^em»lamino^^^ 

dioxide xo^,,in 0 xalinecarbonitrile1,4-<lioxide 

7*o,o.M3^imemylamin«thy— ^ 
^uoromemy^"^ 

T^loro-WS^meWamino^thylaminoVa-q-.noxata^carbo 

• 6 and 7 or a pharmaceutical* acceptable salt 

w a mixture of isomers in postoon 6 and 

derivated from them. 

7. Any of the following comr*>unds: ' ^tadde 

e^ro-3,3^^^ 

7^lor=-3^*y^^ 
6< h loro-3-(3^imet h ylaminc-p.opylam,no)-2^u>nox 

30 o.ap^ace^accepUP^aadenvafe.f.rommem. 



B. A compound of: 



Formula 1 















7 




O 





wherein 

R2 is defined in claim 1 
R3 isH 

amino optionally mono- or di-substituted by C1-alkyloxicarbonyl; C2-5alkanoylamine 
optionally substituted the carbon by hydrogen, phenylthio. phenylsulphynil or 
phenylsulphonyl optionally mono- di- or tri-subsfrtued the phenyl by halogen or N0 2 or. 



R3 is a group of the formula 
-NH-C1-6alkyt-N(A1)(A2) 

wherein A1 and A2 are independently H or C1-4alkyl optionally replaced the alkyl by 

hydroxy. Z\4 alkoxy. amino. C1-4alkylamino. thiol or C1-4alkylthio or 

A1 and A2 along with N complete a 5 or 6 membered heterocyclic ring optionally 

containing a N, O or S atom in lieu of a carbon atom; this ring can optionally have a 

carbon replaced by C1-4alkyl or 

R3 represents a group of formula 




R2 . R6 ana R r Have *e — , def,ned in «. 1 « « - R 3 «*- ,ep,esen, 

4 i,.N( R 12. R 13, v.He.e, R12 a* R« independent, represent H o, CMa-Ky, 
5 R3 represents 
cyano 

C2-6alkanoylamino 
C2-6alkanoyl 
C1-4alkylthio 
10 C1-4alkylsulfinyl 
C1-4alkylsulfonyl 
d^alkyloxycarbonyl 

halogen 
C1-6alkylor 
15 a group of formula 

-NH-CO-Het me mbered heterocyclic ring containing 

wherein Het is a heterociclyc complete a 5 or 6 membe 

an O or S atom 

20 CMalkylsulfonylamino 
C1-4alkylsulfinylamino 
CMalkylthyoamino 
C1-6alkylamino 

25 R6 y R7 are defined in the claim 1 
R8 represents H or N0 2 or 
a compound of the formula 2 



30 




13 



5 wherein R2, R6. R7 y R8 are defined in claim 1 or a or a pharmaceutical^ acceptable 
salt derivated from them for use in killing selectively hypoxic 
tumoral cells in a mammal. 

« 

9. A compound as claim 8 wherein R2 is cyano 

1 0. A compound as claims 8 or 9 wherein R6 and R7 independently represent H. CI, 
F, MeO or CF 3 unless R6 or R7 is not hydrogen. 

10 11. Acompound as claims 8-10 wherein R8 is H. 

1 2. A compound as claims 8-1 1 wherein R3 is a group of formula 
-NH-C1 -6alkyl-N(A1)(A2) 

wherein A1 and A2 are independently H or C1-4alkyl optionally replaced the alkyl by 
hydroxy, C1-4 alkoxy, amino, CMalkylamino. thiolorC1-4alkylthioor 
.15 A1 and A2 along with N complete a 5 or 6 membered heterocyclic ring optionally 
containing a N, 0 or S atom in lieu of a carbon atom; this ring can optionally have a 
carbon replaced by C1-4alkyl 

13. A oompou nd . a s claim 8 where the compound ,4s any of the following: 
6-t1uoro-3-(3-dimethylamino-propylamino)-2-quinoxalinecari3onitrile 1,4-dioxide 

20 6-trifluoromethyl-3-(3-dimethylamino-propylamino)-2-quinoxalinecarbonitrile 1 ,4- 
dioxide 

6-methoxy-3-(3-dimethylamino-propylamino)-2-<iuinoxalinecariDonitrile 1,4-dioxide 
6-fluoro-3-(3-dimethylamino-ethylamino)-2-quinoxalinecarbonitrile 1,4-dioxide 
6-trifIuoromethyl-3-(3-dimethylamino-ethylamino)-2-quinoxannecarbonitrile 1 ,4-dioxide 
25 6-methoxy-3-(3-dimethylamino-ethylamino)-2-quinoxalinecarbonitrile 1 ,4-dioxide 

6- chloro-3-(3-dimethylamino-ethylamino)-2-^ainoxalinecarbonrtrile 1,4-dioxide 

7- fluoro-3-(3-dimethylamino-propylamino)-2-quinoxalinecarbonitrile 1 ,4-dioxide 
7-trifluoromethyl-3-(3-dimethylamino-propylamino)-2-quinoxalinecarbonitrile 1,4- 
dioxide 

30 7-methoxy-3-(3-dimethylamino-propylamino)-2-quinoxalinecart)onitrile 1 ,4-dioxide 
7-f1uoro-3-(3-dimethylamino-ethylamino)-2-<iuinoxalinecarbonitrile 1 ,4-dioxide 



7- trifluoromethyl-3-(3^imethylatnino-ethylamino)-2-quinoxalinecarbonitrile 1 ,4-dioxide 

7-methoxy-3-(3^imethylamino-ethylamino)-2-quinoxalinecarbonitrile1.4^ioxide 

7^hloro-3^3^imethylamino^thylamino)-2-quinoxalinecarbonHrile1,4-dioxide 

5 or a mixture of isomers in position 6 and 7 or a pharmaceutical acceptable salt 
derivated from them. p 

14. A compound \as claim 8 where the compound [is^one of the following: 
6(7)-chloro-3-(3-dimethylamino-propylamino)-2-quinoxalinecarbonitrile 1.4-<Jioxide 
1 0 7.chloro-3-<3-diiT»ethylamino-propylamino)-2-quinoxalinecarbonilrile 1 ,4-dioxide 
6-chloro-3-(3-dimethylamino-propylamino)-2-quinoxalinecarbonitrile1.4-dioxide 

or a pharmaceutical^ acceptable salt derivated from them. 

15 15. Use of a compound as defined in any of claims 8-14 as medicine 

16. Use of a compound as defined in any of claims 8-14 in the preparation of a 
medicine to selectively kill hypoxic tumoral cells in a mammal. 

20 17 A proccess for preparation of compounds defined in claim 1 that includes the 
reaction of a formula 3 compound 



25 
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wherein R2. R6 and R7 have a meaning defined in claim 1 with a compound with a 



formula 



NH2^1-6alkyl-N(A1)(A2) 

wherein A1 and A2 have a meaning defined in claim 1 in relation with the radical R3, 
in presence of a polar aprotic solvent and if desired converting the compound thus 
obtained in a salt. 

18. A compound of Formula 1 




Substantially as hereinbefore described with reference 
to any one of the Examples, 



19. A compound as defined in claim 8 for use 
substantially as hereinbefore described. 



20. Use of a compound as defined in claim 8 
substantially as hereinbefore described. 



21. A process for the preparation of compounds of 
Formula 1 




substantially as hereinbefore described with reference 
to any one of the Examples. 
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